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tM9JK£EBLX*tU 

[000 1] 
[0 0 0 2] 

0©a<*«irfiB*ixfc«3t J ?-2 2^"C«fl8§H 

Xl^<5o 

[0 00 3] ±EJe*-fe^ 1 0 i25 <£ 5 

id. #7**d^fcS-#<&3W»Rl 1, 12£:^c0 

tf>nfu»&ll, 1 2B©i/-/U#l 7Tltilifc««lw 

s^m&i 3, i 4tfjgj£S;hrG*$tu ^Jitc. 

XV^5 e 

[000 4] LX> ±IBi£rS}^ 15, 16 tw<fc ^fSS 

^iw>tt-f 6Ers]S^ffej«svMw^i^ 9 o° -rttxio 
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faZti, MSfil l, l 2BBt-*5V>xiaff9 o° <Dyj 

[00 0 5] -ttet>h, 024 {£*5^X, 11a flffi^ 

iz/ui OtoMtmm&l l± (EirIIKi 5®) 
*ft»^iEiai*fii. 1 2 atttU»«StEl 2± (ElPlK 

16®) IC*5lt6IRft^ESl^fil. Tflffift^OtV 
h#lR]«:^LT*3!K ifc&^tt, A»fll*Rl 1 

^e>ta»«*«i 2Kfaja»ox, H±*i§i!?K«£tf 90 

10 ° (D^* h^X^* hgEJIJLXl^ 0 4*5, 

al-fe/V 10 b UXJ2, HttKl, 1 8 (7)jg#T^S;£te 
A n £:?&BlJIJ?d b(Om^n • d COffi^ 3 5 0-450 
nmOt><DaM£ffl£*XX^6 0 

[0 0 0 6] — Jj. M2 4lCj3t>X. 2 1a«(B3t J ?-2 
1 OjliBNU 2 2a te_tl5,^3fcT* 2 2 <DSi!f*£^ LX 
*5 D . ffl*^ 2 1 r±, *©«iMI 2 1a &»firfc A> 1 0 
*>A*t«S«l l±fc#lt61ftA^EWrtr«ll lai 
(StfaSf^-tir^^JfeS^flJStfWicLXEBStL. » 
*^22tt, -€:©aa«l2 2 a SrlW»«* : f-2 KDaiB 
20 tt2 1 a fc»5^il[55S'fra^*>SV>W:i5«*WlCbTE 
B£ftXV^ 0 

[0 0 0 7] 443. TN»it/l'^V>^Mf^ 

#^*^*>f:/o»A**3S«^r±l82 4W 
<fc 5 M> {1*^ 2 1 <b&3fcT- 2 2 £ ^^-(7)^1©^ 2 1 
a, 2 2 a *rEVM-l5ffil[SS**TEBU -*^f*^^ 

>f 7V>i£A^3£«Xk£. 2 1 fc<**-? 22^ 

^Sii2 1a, 2 2 a fcSVMaSffWKLTEli 

30 [0 0 0 8] ±JBtt A*^3S«W:* «A* /V 1 0 <DWM 
13, 1 4Wlc:«BE*RPiD^Sr^l^J:9-t^«aiH^ 

3, 14FllCOFFlE^lJDUc^, o^D^ 

{■3frF-2 l SriloXttfi-fe/H 0 tc A*fr U/ci£IS(S3t* s 
-t«)ffl**rnlS:J5tf 9 0° »$ixTM : F2 2 (d Att 

[00 0 9] £fc, ffiftir^ 1 0 (?)Hi 13, 14 Bi- 

oNmm^PnAP-ra^. »fl»^ffl»i^^>r^ fem 

40 tttt*>&y-<f* hE^JttlB&«*>ooStt)±^oX«* 

b/uZOhbV* {lTfeT-2 1 ^iloXAMLfcfiiSilTt 
^■t^fi^ffi^i^ttft-fe/vSriioXtt*^ 2 2(CA 

[0 0 10] r<D/c#>. ^J^tf(i7feT-2 1 ^«3fe^2 2 
<7)ai!*& 2 1 a , 2 2 a ^SV>lwtJ{^il^$-frXV>6^ 

13, 1 4Pb1IC0F FmJE^Sl^JP-r^i:. C<Dg&#£ji 

50 <3itft<D&kA,z&#ft*2 2 ^mmLxm^m^m 
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[0 0 11] JSfl^^Wffl^^-f^ hffiWRffi 

£ fiicBBWttlB ^ * HI <D^m l-Sfi [6] *f 6 O N mi£ £ Hi 

[0 0 12] 4*3. ±1Btti&*^3SBl-tix 

[0 0 13] 

[0014] &&<nm£hm^&<o$Lmft&* m^-t^ 

1 0(7>P*«1 1. 1 2±^*5lt5«*^Elfi|*l6|l 
la, 1 2 a ^■* : ?'2 1 (D3iBN2 1 a *3 

2 2<7)^ji$fc 2 2 a ^S(H2 4 Lfc^fpjl-fc 6ffoH 

5fc4a„ 4*5. c^«fi»^3SlBic*3»tS«Kft-fe/H 

0(DA n • d<D©ll3 8 0 nmT* 
[0 0 15] 0 2 6 tC*$^T. ^^col^^RJim^^ 
LT*^. R(O^^«m^0° (|Ij®1;l^S) , ^-r± 
<D&A&*&9»frhm^ 10°, 20° , 30° , 4 
0° , 5 0° XhZo £fc£i3 5 0° (DR£0^!SIC#U 
fc^gffill*&£^ LT*3 t> . JilB«fl*^36«Ttt. 
igiHir/H 0coAlf{$IS«l 1 ±<0&fat!imJj&} 1 1 a 
d^fe0° ^f^l^feD. WStHJSfi 1 2±<£>lEft*G ; 3S 
^[6] 1 2 a d5*ft9 0° <£>;£ftlC£>£o 4*5, 2 
l^jgii^2 1 afl##9 0° £ 2 7 0° <£>;frf6h 
iF-2 2WSIi2 2a|j:^fi0 o M8 0° tf^ftUlfc 

[0 0 16] ZLX. ±K«fi«^36Bfc*5V^"Cf±. =» 
> hCR<E>if#, (2] 2 6 <D J; b |C, H^T^Lfc 
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Lfc^ V h7^ h#*iSLht;i*S^TCR = 1 0 0. 

glUT*^ bfc =» > h 7 * _bfc:*5i N TC r == 2 o 

Otfc^ #J;ifcfCR = 2 0 OCO^> h7^ h^p,^ 
«**Hffi<0T»**#fR! (*ffi3 1 5° <D 

[0 0 17] 4*>\ ±|E»fi*^B^*^«riirffiO± 

CR= 2 0 0<D=i> h7^ h##b*l<5«ftW:»8 0 t 

10 /h3V\P. Jfcft«^£B<o»*fl. — Jttfc* Uffil^U 

©WW/h* < Tt>»fclBBfi4v\, 
[0 0 18] La>U ^cd^S^^BI^, piB<oT 
^+:fc£ft^Jl,fc£#OCR=2 0 0(D=iyh7^h 

Wft0° *5£tf;£fe2 7 0° co^r^]) *>e>ftfci:#^ 
20 CR= 2 0 O0)=i> h7^ h^^iX^ffi^^ i 7 0 

[0 0 19] Ltf>*>, ±1Btt**^JSBfi, 

[00 2 0] i-4t?*>> 11 2 7 ~m 2 9 1^. 1 
0 ^>f^S^ 11, 12 ±<Dm^]^m^J^\ 1 1 a , 12a 
<tffi7fe^2 l<^Sii«2 1 a*5<tUt^3fe^. 2 2 O^ig^ 
30 2 2 a ttmZ 4{C^b/c^ffi](C$ 5 6^^^ffi^^^ 

^W5$ (Ytt) ^^§§#$r N 0° , 10°, 2 0 

° , 3 0° , 4 o° , 5 0° co^®^^c:ov^r^-</cj^ 

^^tlEE-BB^WT^!), 0 2 7*1135° 
<0*(fcd>e«*Sr**:i:#©«H*. 02 8113 15° to 
#ffc&>b*^fr*fc£#<0ffi4* 02 9114 5° 
^?>^^Efci:§(0#tt^^bTV>S 0 4*s. 2 25 
° ^*(itd*e>*^*:ftfci:*<0«JE-91&S4*ttW:H2 

40 [00 2 1] Z<Dm2 7—0 2 9<D£?\Z^ ±|2^b^ 

^s$Bfi. mm<o±mjjft tteci 35° <d^) &x 

tfttJjfa {Jj$L2 2 5° (DjjfatJj&4 5° O^fpl) 

HflB<OTl»*|fil (M3 15° (Ojjfa) frhfOtt 

° J: 5 < 4 5 1 W 5 S ^-l*ttffl:4 ofc 
^2-4 vOH]J[IIlmJE^^V^TIfl/^ z p^6<4^). ^ 

50 [ 0 0 2 2 ] IT. Stfi^|SB^«Sffill-«! 
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ttl. 5 v . :fcMfitf s &J 3 . 5-^4 viftSJ: 5i-f2ft 
[0 0 2 31 rcofctf). «£#tf)iKfi***3SBra^ BBS: 

fete. IiS-SS*^J:rmAliJ:oTiff-M5$ 

[0 0 2 5] 

as»»^5StR±^Eft«y£*r*a £ laffflfeSES-fr* 

[0026] *&m<o-nmmmk ltk, 3t«^ h 

[0 0 2 7 j 

Blw«ffi& StilDi- 5 ^ £ Iw «t o X^lgib $ *L<5 (D 
* 9»fi*^ojSfi»^-OEMtt»3ftStt»ioy-f ^ hE 
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iSft-feyMiJ:9iB3fe*|pI*ia»i 9 0° i£ft£*ix& 
ftT-lcAfrhTSo 
[0 0 2 8] Kfi-fe/vw«ffiPfl^ON«IES:Hllip 

hEMttlfi*(ft%ooStt>±#o-CiSfiJl-eoJ6|ni^ffl 
^^SSa-fe^SriioT^^-lwAM-rSo 

10 [0 0 2 9] Z<Dfcfr^ £<0»4a^j£fiK:fc^Xfc, 

[0 0 3 0] ^tt, c^ffi^3£Blc*5^x*i. 8ft 

20 tt««E*B»»r 6«R±IC*5t* 5«*^EfiI^r ffil £ « 
^^it^$-fr6^fc^)V^li^¥^Ti-bTEBUXV^6y t c 

[00 3 1] 

[HJfc«] UT, *^-Hft«S:!ai-0 2 3S:# 

30. S*4-t^3 0 <S3feT-4 1 *5±tWA* J ?-4 2 2 
tt^**^hflt4B«4 3, 4 4 tXm^tlX^r). 
Mft*4 1 3 0^)AMMt$^ &3fe^ 

4 2ttJB[ft«fe/W3 0<oa«««wEB**t, ^fcmi^3t 
tt^hfftffitE (WT. A**«0*«l^hffl:lStEfcv^ 
p) 4 3ii^S^/V3 0 £^^-4 1 k<Dm\z.Wtt1rt> 

ffiffi«i:V>5) 4 4fiSSft-fe^3 0^^* J ?*4 2 i:<oRI 

[0 0 3 2] JiEttfi-fcyv 3 0 fl, B 2 Iw^-T J: 5 t-, 
40 *7^9^fe45-»oSWSS3 1, 3 2 

3 1, 3 2 m<D->—sl<& 3 7 xaB*nfc**fC»fi 
3 8 &&ALtzi><DX\ 1 , 320SVMC^t6l 

1^3 3, 3 4^fi6$nX*J9. ^^0±*r. m&ft* 
OEf6]^f6)^^Ji-5Er6l^3 5» 3 6^^$^xXV> 

[0 0 3 3] /^^b\ ±EEfPlM3 5 f 36«, ^y>T^ 

K^07K¥Erfi]^i^e>^67K¥E|S]^Xfc*). S«±l- 
50 *^FESl*]ffllSr?gfi8LX-t^>Mffi«:— t'^^L 
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[0 0 3 4] CO©rpJJffi3 5, 3 ei^Lfcga^^Q;^^ 

+<D&XfJffa) teSVM:: |itf9 0° -f*lX*5*K 
•7-fl cn^gEf6l^3 5, 3 6ia^ 

StS3i, 3 2BBici*5v^-ciatf 9 o° (oyj *Yftx*y 

[0 0 3 5] -J"fcfc>^ m 1 IC^V^T, 31a, 32a 

X> Hl±*lH]l9 lCtJ#9 0° (DSM ^ h^X^-f * hg£ 
£UL,Xl>6 0 

[0 0 3 6] ^co^Sir^3 0(Om&&*&iy>( X hiE 

fllfl 3 0 0 — 6 0 0 nmt'$)^ #*5. i<DjflMMrA' 
3 OH. 'fc^i'h^OfcO-Cfc, »JtvMly^^ 

<axt <£v\ 

[0 0 3 7] — Zfr s iaii-*5V>T, 4 1 afl(|»4 1 
^>Sil». 4 2 a Wfc*^ 4 2 (OSIHSr^ 1 1 15 9 , 
£^l»t«Xtl ffl* J ?-4 1 t<ommm4 1 a SrfK 

rS] 3 1 a £IStfilK$*XE1BLXl^. 
[0 0 3 8] £fc, £<0*16«OjfcfifE*K«fl 

$6 4 2 a S: JiKffl*^ 4 1 <nMm$& 4 1 a b litfHX $ 

[0 0 3 9] WC, ±E*»f;Vhtt«S4 3, 4 4IC 
oV^XKWrSo C©*ttf^hfiftfi4 3, 4 411 

mica-uBf*****^^ h uxv^ 0 

[004 0] 03 r±±lB5t«I^V HM&R4 3 , 4 4 <D 

e ^jE^-r^^lwfc^o &*>\ WSEiHBtt Z n e V>3- 
/wh^flfl 0° i^§<90° J:9/h*v^ttt?S> 

[0 0 4 1] C«»f/WhfiW4 3, 4 4(1, gffi 
£&Zn e *lRj{C*5l"tS5t^S*f^n e iiftttXn 0 
#fl£i3t*$3fc^«5r*n 0 £i-J:oX&£3JSlJr^S 
^tAn' (An 7 = n e - n D ) ^toT^t), w<£> 
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*i^hfiffiffi4 3, 4 4(DJSSr^S*ttA n' b& 
ffititfBKff £ d ' ♦htD^An' • d' Wtffl -3 0 0 
-3 0 0nm-Cfo6, &*5, C <DHj&S#]Xll ftttl^vV 
HSfcfB«4 3, 4 4cDxiffi$6Xn 0 ^foJ^^ft^JS^ 
n c Sri. 5 8 1 nm£ U i§ffi$*Z n e ^fttCfcltS 
ffl*r*n e SrBHELTSffflOAn' • d' £#XV^ C 
[0 0 4 2] -eUT. CW*«I^^«K4 3 I 4 4 

*iri*. «fit/i/3 oo«ria**i^vhtt««4 3, 4 

i o 4 asm*-*- 5 s«± ^>eiPi«yB^M £ gas £ s a* 

[0 0 4 3] Mt;V3 0 £iB3fc^4 1 

rat-K^A*Mffl3fett^hfi:«fi4 3fl ^C0&j©z 
i^-r-53iffi«lZn e ^/^h^lfi)*:. ifofairA-S 0(D 
A*t«£«3 l±C0gfi^«kH^3 1 a 

3 0 t«3ft^4 2 b «OH^R»tfcW»«*tt^ Kfc« 
«4 4»1 ^Ofej»ztC»-r53i*ittZ n e Of/l/h* 

20 3 2a ^laffjEXS-ere^fesv^ia^wi-UTiaat 

SftT*SD* C««f/Vhttffifi4 3, 4 4(Oiiffl 
ttZ n e O^/W h*lRjfiSVMC««itt*UTV^ 0 

[0044] c ^^i^/TgSil iKA-fe/V' 3 o comm 

3 3, 3 4Ffll-SEE$rBliJD-f biZ&^xm^WmiS 

& 0 , AW«l3fett^/W hfi*9« 43i, ffi^-fer/V 3 0 

hft«S4 4 t ^Ioti^4 2 

30 [004 5] tit, Mt;V30Wlll3 3, 3 4 RQ 

11 ffl3fe^4 2$riloXAMLy u cii:i&(i7fe^ s ^ B ir/v 
3 01CJ: 5«**r6l*rliff 9 0° ^$^1X^4 2 

[0 0 4 6] ^fc. m^^3 0CD®^3 3, 3 4m\Z. 

^-tO«3fc4*lfi^**»*-fe^3 O^IoXM^-4 2 

[0 0 4 7] ^(Dtzfr, ±m<D £ ? 4 I b&yt 

^4 2 0g^$A4 la, 4 2 a £r5:v>|c:l3:f£g:3S£-£X 

CDm®3 3, 3 4Pp^IwOF Fm&^^n-t^t. Z<D^ 

^^ilofc7feO(5<^^<^:'^7fe^4 2*ai8UX«^ 
^^ilc/j: D , MffiSt/v 3 o old 3 3 , 3 4^1-lg 
50 ft^dMStfiff^ffi^AiisoiE^I-rsoNmffiSrHi 
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tO 0 4 8] £fcx ffii&H?A'3 0com®3 3, 3 4m\Z 
+ BBo«ffi^fifiIi" ; 6 0N«E€rHiJn't6fc. Cco£B# 

cD*HcDf«P§twfcS 0 

[0 0 4 9] ^Ut, C<0«ft»^K«J-*3V>Tfi, fS 

JUr'/vs 0£{IftT-4 1 fcco|BM3j:tf, jOTBSafc-fcA'3 10 

h L/cftfil^v hfit««4 3, 4 4 trKlt. d^o. AM 
ftij^w h££*B*£4 3^-?:(^a*e$*Z n e co^vv h#[p]£ 

£>U tll«l*ttf ^ h&ffifi 4 4 tt^: (Ogfttt Z n 

3, 4 4C0iI*S$*Z n e CO^y^h^fa&SVMCtit^S^ 
$*"CV>*fc«>. Cftfe3tett^hffitetR4 3, 4 41- 

[0 0 5 0] ±fB3fe*^hffiffi«4 3, 44|ClJ;£#l 
3, 440An' • d' coffin SlfiM^/V h^ft £ IdJS 

[005 1] w^«fl. ffiS-fer/V 3 0 CD A 

n • dWfi^3 8 0nm, 3fe#f^Ffi^4 3, 4 4 
CO An' • d' coffin- 5 0 nm£ U Al*(Bfl:fe5 «fc l/fcti 
lt««)3fc«l^ MfrSSU 3,4 4 fc-*JvCTu ^<^S 
«tt^h#ft 3 0cOAMy#J:tfm&M&JJ^ 

ffi31, 3 2±^MM^3 1a t 32ak¥ft 
C tXEf Lfc^t^ 0 , tif /t' F W 4 3 , 4 4 
<D&Sft$&Z n e 0)7-/1' h£ 0 £4 0° £-f& e 

[0 0 5 2] H4tt. wCO««^3S«|£;fctt*«ft*J 40 
il^CO^ir^COn^ h7^ hCR£co§§#.£:^L 

t). R^^^im*o° mm^mm . ^R_t^^ 

f4+H>«^6IBI«w, 10°, 20° , 3 0°, 4 0°, 
5 0° XhZ>„ S*5 0° coRcoPffltcftLfc^ 

±fr 3 0 (DA&m&WL 3 1 ±<OEfS]^3g^fSj 3 1 a 
t0° C0#fik UUMN&K3 2±OGAiWSrA3 2 a 
^fi9 0° CO^ftlCfcS, dft^ 4 1 C0@i®!f<f& 

4 1a|^ft9 0° CO#ftlw£>«K &5W4 2CDgiE$] 50 
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4 2aJi^{40° <nl3fa\Z&>Z>o 

[0 0 5 3] BUUUSVvt, 4 3 x flA»0a3fe«l 

^whtt<BK4 3C05Ha*kZ n e co^;Vh*fpk 44x 
fiffllMWM*^ hffi*eS4 4 cOi!*B$fllZ n e co^vV h 
^^UT*5^ A*fttttt^/Vhfe4S«4 3<D@ffi 
dlf/i'h#l$14 3xfi*tt0 o co#r*>U i-<Cfe*>*ft-b 
;W 3 0 CO A£J$JSt£ 3 1 iCOgfifpJMS^ft 3 1 a <b 

««4 4CO»ffitt^h*lPl4 4 xtt*ffi:2 7 0° O^T 

ft. t4^»| B t;v3 0(7)miSS3 2JicoRft«i 

[0054] ccoH4i:, «*cojfcft«^3£«<o«fc;fc 

t@2 6 k£ttMl,X$Lfi&j*faZ>£?\^ _Lia [JM* 
Wi] coJSft^ttBtt. M«CR=2 00o=»yh 

15° co^ft) ^Afct*t«27° , TJR***ft 

KL»U4 5° CO^ft (*ft0° *3J:^*tt2 7 0 c CO 
#1* #-C» 3 2° fc+»*#<. «*tOjR 

[0055] ft*3 % z<om&&7ik&Wi>. ®ffico±j»* 

m (*ei3 5° coz^ft) ^e>ja.fc^#coa»ftn«* 
nmm <o t**i»i *> 6 v > nfi^n ^ wm $ tu s co # 

/h*<Xt>W5iBIM»±4v\ 

[0 0 5 6] B5~H7W:^ ±IB [ ^##J 1 ] CO 

ttAX^ttK0jM-fc<A' l o^co«ttMS3*n«E (v) 

i*^co«6* (Yffi) k<DM&£, 0° , 10°, 2 
0° , 3 0° , 40° , 5 0° (D&U^ZO^Xm^ti 

3 5° co^ffi^^^^Sr^fc^^coW*, 861^315 
° fl3*-ttd»6ftfei#05»tt. H7I14 5 0 co*ffi^e> 
a/ti:%co*tt«:^U"Cl^o ftfe. 2 2 5° (Djj&fr 
bfLtckZ co WE - 9! 5 * #tefllg| 7 £ &l£P] DX*fc 

[oo5 7] z<Dms-m7 k, 

«i£-^6$#i4^^bfcill2 3-82 5 <t£tfc$fcLT 

A.ixrf^6J:9K^ a*co»ft*^|6BT?r±. i®®co 
TS*ft (*{4 3 l 5° co^) ^v^^fcju^^SJEE- 
9B5*#tt (H2 4coWtt) Id v<v^ M 
±B 1 3 cojSft*^»Btt. HSocoJb»*|oj 

(^{il3 5° co^) ^fci:#co«EE-e«6S«tt 
(l^5CO^tt) S/ffi^**fpj (H2 2 5° <0^ 
flt*tt4 5° co^rft) ^e>a^t#co«E-W5$4# 
tt (iH7co#<4) ®3DCOT^*ft (*ffi3 1 5° co 
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fc. ±X "so?" *>4^#ttX*>!K LfctfoT, 

[oo5 8] 4*5, 3ttt^KfcffiS4 

3, 4 4<BSffitt*vl'hft0«:4O o fc LfcflE, ±i2tf> 
J: 5 Mt^BS 4 3, 4 4 (7) An' • d' Offi 

56^ — 5 0 n mT?*> 9 > J: ffil*W<0ftttl^/l' h 

flHS«4 3,4 4 

A- 3 OOA#t^l*5<t^ffi^iSte3 1, 3 2±\Z&rtZ> 10 
JKi&^Kft^ft 3 1a, 32a ^WT'fc^^fl, 

3fc*^^ HStfais 43,44 <7>g*att?vv h ft e 3 

0-7 0° Offlg-C&ftfcf. (I/®&VW*ft<0;frft 

10 0 5 9] f 4fc>ib> MtyV3 0^)An • 

d(DP3 8 0 nm, 3t«^hffiffiS4 3, 
n' • d' (Ol^-5 0nmt^D, Altfflflfttt^vV K 

4 3 0lffi(tf^ h#ft4 3 x^^{i0° 
ft, ffl#tfl93fc<*^hffi««4 4C0il+e#^/Wh^fSl4 20 
4x^fi2 7 0° (O^fnJ^fcSffife^igmiCOV^ 
T. 3t*^ hffi*e*E4 3,4 4 Ogfttt^ hft 0 £: 

^U^l C^T«> ^ir/l-3 0<^m^{-3 vco 

[0 0 6 0] 4*5* (H8IC^V>T N iECOii^lS^^ hft 
0 «iE^fpI (AJ&^tt^vW Mfcffi«4 3 Xfi^rffi 0° 

hft^tS4 4Tii^{42 7 0° 30 
C9#ft) -69^hft> #KOji4Btt^hftO»JS!*(Sl 

(AH«**!lf/VHt«S4 3 "Ctt^fit 1 8 0° co^ 
ft, BWMf^ h 4 t'l^ft 9 0° <Djj 

ft) ^OD^/V hft~C&5 0 

[0061] z<Dm8<o£?i^ ±wM&m7T*mmtt. 

*»f/Vhfi«S4 3, 4 4cDjg^^hft 0a s #j3 
0-7 0° <7?$6H"C©*^<oWS*^|5i:A/ir "0" -e 

ttttfc46, 

[0 0 6 2] ±IEfR**^36|ltC*}t^-Ctt. Efffi 40 

«*^H6*3J;C5H7^LfcJ:54«Ftt-e*>»). mft 
^3 0° «t 9 #<7)^7F(Di^£ -JLP&t^S 

l:/io/cl, f?JDWEaM&3. 5 v J:9^<4^(^(r < b 
*>4oTf?t^«^4^e»M5*Srl8LT*<^ rtf>» 

I5K u 0 n \Zt£&niltMW£tftea.' 5 v 
fWlD«JE<B*K«t* 3 . 5 v a*«dR3e+il«, BttJII« 

4$9Ufct:&C£::&tt4v\ ZtM. fr(D [MftM 50 
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2] - [^##J4] (O^R«*^Sg«^C*5V^Xt)H«l'T?*) 

[0 0 6 3] [A(*ff|2] jgflrfcvi/ 3 0 4) A 

n-di:*»f;Vhfl:«S4 3 I 4 4<OAn' • d' <D 
ffi£±lE [JWfcMl] (An • d = 3 8 0 nm, 

An 7 • d 7 =-5 0nm) |:U AM*JJ:«i 
^*f^hftfifi4 3, 4 4£^ft^*i, ^Oi§*B$* 
^ h*ftS:*ft"fe^3 0(OAI4«^J:t^tlit*«S«[3 

1, 3 2±0&ggft#yi;5-ft 3 1 a , 3 2 a (bfi^ii: 
TgEBLfctfjT&tK ^O^li, 3ttt^vKa[*«4 
3, 4 4 0j!*BI*Z n e co^/l^h^ 0 &4 0° t1-%> 0 
[0 0 6 4] 68 9 ft* ±ffittft*^K«fci3lt 6^ft*3 

&4 3<0«ffi«l?vVh#Gl4 3 xiS*tt2 7 0° 

ft. 1-4b*>*fi1ryV3 0(DA«*jift3 1 _L0>g£ftM 

31#ft LTB JL*I§1 D In 9 0° TJxfc^ftt;! 

9 , ajW«l*(*^ KffltfBtR 4 4 OiHBN?'*' H #ft 
4 4x«0° CO^ft, -f"4t>*>Sa-fe/V3 0Otti« 
ilS3 2_LfiDgBft^3@^"ft3 2 a LTBLb#lsI 0 

1:9 0° r*xfc;£ftlc$>5 0 

[00 6 5] c <e>H 9 5 te* JOE 

2] ^>MS^SBB»« ^JxrfCR=2 0 0(D^>by 

5° <D#ft) ^Wci:§T^2 7 0 , T»***Ip»J1 
[0 0 6 6] £fc N !Dl 0-IHl 2^ ±1S 

2] ^w 0 ^^gi^| a -fe;n o^(om^Pn*n«i£ 

(V) ir^co^^>$ (Y^) <b^§|#^. 0° , 1 0 
° , 2 0° , 3 0° , 4 0° , 5 0° O^-mftl-ov^ 

^13 5° ^ffi^e>*^Srafci:#©»tt, mi 

1113 15° <D*tt^fej!,fci:#lD»tt. S112«4 5 

° ©*tt^5>afc § Ltv^, 4*5, 2 2 
5° W*ffi^t>M.*:^*0«E-MSS»tt«:Bll 2 t 

[0 0 6 7] 0~g!l 2a^#a*sj:5t-. ± 

[0 0 6 8] 4fe, Z<omX*n^ XM^JV htfcffifi4 
3, 4 4<OiHStt^hft 5^4 0° irL3t^ x 

i:ptd3fett^whfe^4 3, 4 4C0An / • d 7 <D{t 
^-50n mXh *) > A^t^l^o h 
SffiS 4 3, 4 4 h*ft*S-tn-Pti»fi-t 
^3 0<DA*t^J:C/ai^<il^3 1, 3 2±^tt6 
»T"IEffi)^3 1a ( 3 2 a km&VX\,^Z>W& 
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j*. vamWiA 3,44 towmfrfl' b&e& 

[0 0 6 9] S 1 3te N ^ir/V3 OOA n • d CDitd* 

3 8 0 nm, Mf^hfiffifi4 3, 44CDAn' ■ 
d' tf>ffi^- 5 0 n m"Cfc t> , A#t«*tt?vi' M&fe« 

4 3 (Oiiffitt^ 4 3 x 2 7 0° <0#|fik 
fflWW*!*^ Hfc*S«4 4 OSffiNT'A' h^ft 4 4 x 

^hfiM4 3, 4 4(DgJBtt3vV' 6 Sr^fcS-frT- 
(Yf) *5»b«rll'*fclS***LT*5 

^fi-&^3 ocomn^i-3 v^m/E^r^n 

JpU WAX^lB^^^^iiiffiOT**^ (*tt3 1 

[0 0 7 0] ft*3. Hi 3fc*5l^ iE©3BB(*^h 
ft 6 tejE^ft (A*HW#*k?vl' 4 3 T*f4#{& 2 

7 0° <Djjfa. ^ httftfi 4 4 -C»i*fi 0 

° <7Xfrft) ^f^hft, AoWBflWvl' h£ 6 fiiS^ 20 
IpI (AftHM***^ M&*Bt£4 3W*tt9 0° 
fp). hffitt«4 4TW1 8 0° (O^r 

[0 0 7 1] COgll 3<£><fc ±K«tft*^|glB 
f4. h*fc»K 4 3, 44 nm&Mfrfr hfteis 

[0 0 7 2] [JMfc#J 3 ] <Z>#J|4, ftfi-fe/V 3 0 CO A 
n * dOtt*3 8 0nm, *Wl^H'ttffifi4 3, 4 4 30 
(DA n' • d' O^^H- 5 0 nmt U AMffi!l*3 <fc tfffl 

tom<n%M s f->i> hsh&R4 3,4 4 t-tivwu ^?>i§ 

S31, 3 2 ±W#iaiRj^3l^iaj 3 1 a , 3 2 a ^^fr 

^4 3, 4 4(OfWZn e Of^^0^7O° 

[0 0 7 3] m 1 4*4. ±IB*«*^g«fc*Jtt*«Wi 

LT*5?K CO»ft*^S«-ei4. AltMlf^hfi 40 
3<DM^n^^ h^fnf 4 3 x^^fel 8 0° 

ffi£|£]3 1 a k&Jifa (sm-e^oiKi^*) Icfc*), ffi 
Wfllftttfvl' h&ffi#4 4 Ojitttt^vl/ h*(6l4 4x^ 

3 2±OKf6]^^fS] 3 2 a ^I^ft (Wf-eA^oBi: 

[0 0 7 4] CiOj^l 4^?>»^5J: 5fc* ±ie [M# 
0113] C0^s^SSI4, #J;ifcfCR= 2 0 0<7)^> h 
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l 5° <n%m frhJUtbi-vmzV x TiR**#fnj 

l:»LT4 5° M0° *3<J:U^42 7 0 o <D 

[0 0 7 5] Hll 5 -HJl 714, ±15 

3] <D»ft*^sna<ojsft-fe;n o — ^m^^DmjE 

(V) km^WZZ <Y«) ircogg^^:. 0° , 1 0 
° , 2 0° , 3 0° , 4 0° , 5 0° CD&Si^Ko^T 

^£l 3 5° <DX&frh&&&W*l£k£<D¥rt&* mi 
6f43 15° <D%tiLt>*tr>&1tk£<Dfflt, !Ul7f44 5 

° (DXikfrtzfLtckZn&yk&TFLx^Zo &*5. 22 
5° <n%fafrh&te.k$<nn&-WZZ¥fm*mi 7k 

[00 7 6] ^<omi 5H31 7ri>ib#7^£ £ 5tw, ± 

IB W*«3] ^«ft*^3fi«#4. M^v>fH^(ai 
fab$Ltzk%<Dmj£-WZ>Z&&i> u sOzT <o*v^« 

[0 0 7 7] 3^*5 % rc0#jT*t4, ^^;Vh(i^StR4 
3, 4 4C0iiftfa^/V 6 $r7 0° LtctiK ±!5cD 
J: ^i-3fe^^ hfetS^4 3, 4 4^)An' • d' 
^+ 5 0 nm-efc 9 , AWflflfc it5tB»«y<0*W^/V h 
4fctt«4 3,4 4 h*f^35S^^tl««"fe 
^3 0^AJ*iB!l^J:O5mMffi!lSS3 1, 3 2±{^iolt^ 
*S»^EfiI*rfi| 3 1a, 32a k¥?rX1bZ>W&n. 

»f/HW4 3, 4 4<7>s*s«^h^i same 
o-8o° (Dfamxhtitf, mm&^^-ftMojyfafahfi 

So 

[0 0 7 8] 1 8 14, ^Airyv 3 0 <D A n • d 

3 8 0 nm, 3fe#f^H4M4 3, 44<OAn / • 
d' (0«H5 0nmtfc9, AI*«3fc«l^H*ffi4aK 

4 3 OiUBtt^yV' h^F^] 4 3 x 18 0° O^fpK 

htt*S4 4 (0»H«|^/P h^r&l 4 4 x 

f^httttfi4 3 l 4 4Wl«t*f^hAe$:a!ft$t 
T*^SS? (Y«) ^JCfttW^ftMSr^LT^ 
9 . C^T*f4. »*-fe^3 0(Dm^P«1i-3 veol£E£S) 

*DL, ^^^(D^^ljcicDT^r^ (M3 1 

5° <o%fa) frh&itk$<ommni-/i'bfteiz*t'tz 

[0 0 7 9] g)18(C:fcV>X. iECOji^^Vh 

^ 0 J4IE^f63 (AWffil**!^/^ h&ffi^ 4 3 X^4^©: 1 
8 0° tf);£fpk Hiltiaf^h6^4 4T^(i9 
0° <D^[p1) ^co^;Uh^. &<Dmte^^bftdn& 

(A*t«*W^ Kfe*tE 4 3-CJ4^0° (O^r 
fSK a«*«*«l^^ h&4B«4 4 T?l4^fi[ 2 7 0° (Ojj 

[0 0 8 0] z<nmi 8<D£?lZ^ ±£«SA*^S« 
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tt. ftttfvl' MBtfBtE 4 3 . 4 4 0iffi*f/PhAflJ) s 
6 0 — 8 0° ^ttHTW*^W6SflS|S£^ « 0 M 
X&9, Lfc^oT8ffi-»5S»ttiS Vsv;/" <Dfc 

[0 0 8 1] [ft#0J4] £<0#Jtt. f£Irtr/V3 0G9A 
n«d(Ot!:3 80nm, 3fe«l^h&ftfi43, 4 4 
to An 7 • d' (^I^+50nm^U A*HM*3J:tWtt 

HStfBK4 3,4 4 fc«x«x, ^(OS 
ffltt^/V h*fi«r**-fe/U3 0<DA»«a:fcJ:U<HJ»«S 
K31, 3 2 ±W#EfPjteSI*|p! 3 1 a , 3 2a k&& 

84 3, 4405§fB$AZn e ^h^0^5O° fc + 

[0 0 8 2] 01 9lt ±Effift*a*ttafc:$ttt*ttA 

*BJE4 3<Z)5l««I^Vh*fpl4 3 xdS*ffi9 0° Olfr 
IpK ^-ftt>*>*Sft-t/U3 O<0A*MW»K3 l±{C;j3tt<5 

ttfc^rnji^fc 5 , m»«3t«^^ hW4 4 (ogte* 

^vH^SIhU 4 x^fil 8 0° CDjjfa, +35fcto*>«« 
ir/W3 0<Z>HJ*HSfl£«3 2±fc*5lt«l»*5«-Ertl*l« 
3 2 alc:#bTBI±aSEH!?lw9 0° 

[0 0 8 3] dCOHl 9a*b$M*6«fc 5fc, ±|B [JMfc 
«4] Ottft^SHIfi* ^JilfCR=200O3yh 

15° O^ft) HI/c^t^2 5° % T»***fil 
|C»LT4 5° C*rffi0° *5<ttf*{&2 7 0° GO 

*KQ) a^JL*:£#X$j3 2° «3KO>St 

***K«(wJt^«x i± 6 jwo&v mm ft £ h o T V 

[0 0 8 4] ^20-i2 2fl ±12 

4] OMI^gSW fl t;H O^OMWiS 
(v) kmi&<DWZ$ (Yffi) ^^BB«4r, 0° , 1 0 

° , 20° , 3 0° , 4 0° , 5 0° <04MftfcMo^T 

1(13 15° O^T{i^e>Efci:#0^> 022H45 
° ©*tt^&Afct*«>4»tt*^LTV^. **5, 2 2 

[0 0 8 5] COH2 0-132 2a>e>5>a>£ <fc5K. -t 

[0 0 8 6] &io x CCQ^JXfi. 7fe#f^F6ftfi4 
3, 4 4Oil4§ij&^/l'h^0 &5 0° £Lfc#. ±!E<?) 
J:9^5felS^h&^4 3, 44CAn / *d' <Ofl[ 

ftfg^ 3, 4 4<D*«tt?vU h^ft^tt^ft&fai? 
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)\< 3 0 CO Afcfll!J:fc £ tflti*t«£« 3 1,32 ±0D#g£fa 
#yg#tfl3 la, 3 2a iriftfc LTV**»&tt, 
^hffittfi4 3, 4 4(DglBIA^hft 0-6 
0° (D®fflT*fcftr£, iiiffiS:V^no*ffii^P>a*:fc# 

[0087] 023 ft, fflyt-fc/1' 30WAn • d 

3 80 nm, )feif^Mi^4 3, 44^»An ; • 
d' ©i^+5 0nmtfcD, A**«3fc»^vV' httftlK 

4 3(Dg49|fi^ hl£ft4 3 x*S*tfc9 0° (O^. ffi 
10 #t«#*ft?vi' M£*Bt£4 4 0>8teM7'/l' h^fpj 4 4 x # 

8 o° <Dj?mzhz>&&m7Fmmzo^x, yt$& 

f^HHBfi4 3, 4 4^jgffitft^yVhft 0Sr^k$^: 

9, CCXte, ^el-^/V-3 ooomnr^i-3 voom/E^^n 
*P U »A*^*^©»^*iiiffi<oT»arSl (3Mfc 3 l 

[0 0 8 8] ftjb\ B2 3fcl:*5^"t\ jEOgftHltfvH* 
^ 0 ttE^lPl (A4*«*l*^ H&ffi«4 3 XteJj& 9 
20 0° ^[Sh httftfi 4 4 T(5*(t 1 8 

o° o^ft) -(D^yvh^ x ^^gffitt^yvhft onm 

*foI (A*t«3fc«l?vl/ HSMI4E4 3"C«*ffi2 7 0° oo 

fa) — o^vv h^x&>5 0 

[0 0 8 9] ^.(7)1112 3<£>£ 5l-> ±!BJKft*j5*Sgia 
te> fttt^vVhffitt^ 3, 4 4 05i4B$fc^/W h£ 0 ^ 

4 0-6 0° <DtfcfflX'(nmB<nvMZ>£fr\z£As¥ "o" 
30 [ o o 9 o ] z<o X 5 ±KI8J6««)*a*^SS« 

10 0 9 1] ^3b\ ±»3Hi«-C«:, il3fe^-4 1 ^ N -t 
00®!*H 1 a SrMt/W3 0(7)AMJS^3 1±(D& 
fpf*aa*|pl3 1 a tlSira^^-frTffigLTl/^^ z 
(^m^4 liOgii^4 1 att, ««-fe^3 0CDAI*<D 
40 S^3 1 ±0>BftXySl&m 3 1 a i:l5lSW"C*>oTt> 

So 

[0 0 9 2] ^fc. ±ffiH*«^»fl^3Sll«:. 
^4 1 k&yt+4 2<nMM$ti4 1 a, 4 2 a SrSWcis 

m&mfpmmn. ^^t-4 2 ^^ii^4 2**m 

ft* 4 l^ii#4 1 a ^ii^^Tt-L-C^L^^ 

10093] $ ±mMmmxte* %wf-f* 

50 64 3, 4 4£. »*t^3 0^(1^4 1 k<Dmt^ 
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2 0)/>ft <th~Jjt HUk** 3 0 £ <o«Hc«»+K»t 
[0 0 9 4] 

W*KHfc*^7^ HEMS* 

ftfcfcfvi' h L3t*«^ KfltfBK&EB LX4 5 , tt 
EGlBlteilfK U*:ert««i^*rtl t m$W&Z*£Z>frthZ> 

E«**tTV^Sw4:*r»»^i-5fc©T*6^e>. TN 
[Bffiofl¥&KH] 

[SB 1 1 *«W^-*IS«^J:6*****lto5M*» 

#iHo 30 

[B2] HKMq*SB*>lffaBB. 

[SI 3] 3fe«i^hffi««^ji«tt^*ffittO*fpi«:^ 

**-&«H 

[B4] [JMMfll] <o*****«^fert6*#l*5J: 
[SI 5] BHR**#J6«K:*s»tS*a*^— otiRRl 
1 3 5° <0#flta*e>«*Srftfc£#*>WE- 

[§6] iRi*Aa*is«(w*5itsisft-fe^^<o«iwiHJ 4o 

Jtom/£ £ W 5 $ k <Dm&*&$Lft Col 

W 6 £ #&Ho 

&£4*1£B. 

Stt^v h ft i: «**>W 6 $ £ *>Hff & fl*i~H. 
[B9] [A#fl2] o«««^KB^*5^saft*Jj: 50 
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[mi o] ra*fi»^:isia^i3»t5»ft*^o«fiim 

[Hi 2] l^ftA^SIIH-isit-SSta-fe/^^^SBa 

fc*S**^t"4 5 a <Djj#Lfrhi£^*&tz. k % (7)1E- 

W£$#&Ho 

[H14] [*#«3] ^M«^ttB^«(td«ft^ 

[(gii5i niRAx^ssB^^rt^XA^/^^main 

[Hi 61 |RjfK**^3fefim*5rtS**"fe^— 
TOP WE t*^(0«6St ^)B8ffi &#mft l:o^x^ 

[Hi 71 nfKAS9ttB^43rtdfK*-trA^^ofniH 
WlniWE £ £ $ £ £3-mft i-o i 

HftSftttB. 

[Hi 81 nM»^ttBl^i3ft«3£Mf-/^hffitt4R«) 
[HI 9] [JM*«4] <0»«*^KBfc::fctts«W|*5 

[H2 01 RiRA*^KB^^lt6ttA^/w^omSH 
fc^^^-Tl 3 5° (D^iiL^h^'k^tc k # tom/£ 

[H2 ii pi«r**^fi«w*5«t5**"fe^^o««iai 
^mjE <t m^(om z$k <f>m& ico^r^-< 

-^6$^Ho 

[H2 2J ^^^Bic^ft^fe^ir/v— (7>mfiir«1 
fcgf ^f4 5° ^*&^f)^^H.rc^#(7)WE~ 
[H2 31 l^^^lgBiC^tt^^^Vhfirttte^ 
[824] »*©Ri&^Kfi<D##jft«B. 

[B2 5] ttikOtRAXi3%|SB«>*rHH. 

[026] «*o«A«^SBI-*5*tsafti3J:c/-tw 
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[02 7] ^*<O^^^B(7)^-fe/V—(7)«^B] 
[i28] ^^<7)^^^gco^iry^(Dm^W 

3 O-TNiMt/l' 
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3 l-A&HliJSS 
3 

3 3, 3 

3 5, 3 6-12^ 
3 

3 2a •••^-fe/VC0aiW{aiJStR±C0ia^3^ : 3®^|p] 

4 l-OMHF- 

io 4ia — aai* 

4 2-&5feT- 
4 2a -SiStt 

4 3, 4 4-3ttt^httffit5 
4 3a, 44a ••■Sffitt 
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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide high-quality display free from 
'flickering and gradation inversion by widening the visual 
field angle of the liquid crystal display device for which a 
liquid crystal cell of a TN type is used and obviating the 
generation of 'bumps' in voltage-brightness 
characteristics by direction of viewing a screen and 

visual angles. .. 
CONSTITUTION: Optical axis tilt phase plates 43, 44 

which respectively have delay phase axes 43a, 44a in 
their thickness direction and tilting these delay axes 
diagonally at a prescribed angle with the normal are 
arranged between the TN type liquid crystal cell 30 and 
a polarizer and between the liquid crystal cell 30 and an 
analyzer 42. The tilt direction of the delay axis of the 
incident side optical axis tilt phase plate 43 with the 
normal is intersected nearly orthogonally with the 
orientation treatment direction 31a of the liqu.d crystal 
cell 30 on an incident side substrate. The tilt direction of 
thp. rfelav axis of the exit side optical axis tilt phase plate «. .. 

4^ w^e norma, is intersected nearly orthogonally with the orientat,on treatment direcfon 
32a of the liquid crystal cell 30 on an exit side substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] While arranging a polarizer to the incidence side of the liquid crystal cell which the pneumatic 
liquid crystal was enclosed [ liquid crystal cell ] and carried out the twist array between the transparent 
substrates of the couple which carried out the laminating of the orientation film which regulates the 
direction of orientation of a liquid crystal molecule to the transparent electrode and arranging an 
analyzer to the outgoing radiation side of the aforementioned liquid crystal cell It comes to arrange the 
optical-axis tilt phase plate in which had a lagging axis in the thickness direction and the lagging axis of 
a parenthesis carried out the tilt aslant [ predetermined angle ] to the normal between at least one side of 
the aforementioned polarizer and an analyzer, and the aforementioned liquid crystal cell. Make the 
direction of the orientation processing which gave the transparency shaft to the orientation film on the 
incidence side substrate of the aforementioned liquid crystal cell, and the aforementioned polarizer cross 
at right angles mostly, or make it parallel mostly and it is arranged. While the aforementioned analyzer's 
making the transparency shaft of the aforementioned polarizer, and the transparency shaft cross at right 
angles mostly, or making it parallel mostly and arranging it, the aforementioned optical-axis tilt phase 
plate The liquid crystal display characterized by making the orientation processing direction on the 
substrate which the aforementioned optical-axis tilt phase plate of the aforementioned liquid crystal cell 
adjoins, and the direction of a tilt of the lagging axis to the normal cross at right angles mostly, or 
making it parallel mostly and being arranged. 

[Claim 2] An optical-axis tilt phase plate is a liquid crystal display according to claim 1 characterized by 
being prepared in both between the aforementioned liquid crystal cell and an analyzer between a liquid 
crystal cell and polarizers, respectively, and for both this opticals-axis tilt phase plate making the 
direction of a tilt of the lagging axis to the normal intersect perpendicularly mostly mutually, and being 
arranged. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal display using the TN type liquid 

crystal cell. 

[0002] 

[Description of the Prior Art] Generally the thing using the TN (Twisted Nematic) type liquid crystal 
cell as a liquid crystal display is used. Drawing 24 and drawing 25 are the conventional decomposition 
perspective diagrams and cross sections of a liquid crystal display, and this liquid crystal display 
element consists of a TN liquid crystal cell 10, a polarizer 21 arranged at the incidence side of the light 
A to this liquid crystal cell 10, and an analyzer 22 arranged at the outgoing radiation side of the 
aforementioned liquid crystal cell 1 0. 

[0003] The above-mentioned liquid crystal cell 10 joins the transparent substrates 1 1 and 12 of a couple 
which consist of glass etc. through the frame-like sealant 17 in the periphery section, as shown in 
drawing 25 . It is what enclosed liquid crystal 1 8 with both this substrate 1 1 and the field surrounded by 
the sealant 17 between 12. The transparent electrodes 13 and 14 for impressing electric field to a liquid 
crystal layer, respectively are formed in the field where both the substrates 1 1 and 12 counter mutually, 
and the orientation films 15 and 16 which regulate the direction of orientation of a liquid crystal 
molecule are formed on it. 

[0004] And with these orientation films 15 and 16, about 90 degrees of the orientation regulation 
directions to the liquid crystal molecule by the above-mentioned orientation films 15 and 16 are shifted 
mutually, and where it has a certain pre tilt angle to the film surface, on the other hand, orientation of the 
liquid crystal molecule is carried out to **, and it is carrying out the twist array on about 90-degree twist 
square between both the substrates 1 1 and 12. 

[0005] That is, it sets to drawing 24 , in the direction of liquid crystal molecular orientation on (the 15th 
page of orientation film) the incidence side substrate 1 1 of a liquid crystal cell 10, and 12a, the direction 
of liquid crystal molecular orientation on (the 16th page of orientation film) the outgoing radiation side 
substrate 12 and T show [11a] the twist direction of a liquid crystal molecule, and the liquid crystal 
molecule is carrying out the twist array on about 90-degree twist square in the clockwise direction 
toward the outgoing radiation side substrate 12 from the incidence side substrate 1 1. In addition, 
generally as the above-mentioned liquid crystal cell 1 0, that whose value of product deltan-d of 
refractive-index anisotropy deltan of liquid crystal 18 and the liquid crystal thickness d is 350-450nm is 
used. 

[0006] On the other hand, in 21a, the transparency shaft of a polarizer 21 and 22a show the transparency 
shaft of the above-mentioned analyzer 22 in drawing 24 . a polarizer 21 Direction of liquid crystal 
molecular orientation 1 la on the incidence side substrate 1 1 of a liquid crystal cell 10 and the 
transparency shaft 21a are made to cross at right angles mostly, or it is mostly made parallel and is 
arranged, an analyzer 22 Transparency shaft 21a of the aforementioned polarizer 21 and the 
transparency shaft 22a are made to cross at right angles mostly, or it is mostly made parallel and is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/9/2003 



Page 2 of 14 



arranged. 

[0007] In addition, the transparency shafts 21a and 22a were made for a polarizer 21 and an analyzer 22 
to intersect perpendicularly mostly mutually like [ a thing a positive display type thing and negative 
display type is shown in the liquid crystal display using a TN liquid crystal cell, and / in a positive 
display type liquid crystal display ] drawing 24 , it has arranged, the transparency shafts 21a and 22a of 
each other were mostly made parallel for the polarizer 2 1 and the analyzer 22 in the negative display 
type liquid crystal display, and it arranges. 

[0008] The above-mentioned liquid crystal displays are the electrode 13 of a liquid crystal cell 10, and 
the thing by which a display drive is carried out by impressing voltage among 14 by impressing electric 
field to the inter-electrode liquid crystal layer. When OFF voltage is impressed between an electrode 13 
and 14 (i.e., when the array state of a liquid crystal molecule is in an early twist array state), the linearly 
polarized light which carried out incidence to the liquid crystal cell 10 through the polarizer 21 is **** 
(ed) about 90 degrees, and carries out incidence of the polarization direction to an analyzer 22. 
[0009] Moreover, start a liquid crystal molecule maintaining a twist array state from an early twist array 
state, if ON voltage is impressed between the electrode 13 of a liquid crystal cell 10, and 14, and a **** 
operation in a liquid crystal layer becomes small. If a liquid crystal molecule starts in the erection state 
mostly and arranges, a **** operation in a liquid crystal layer is almost set to 0, and while the linearly 
polarized light which carried out incidence through the polarizer 21 has been in the polarization state, 
incidence will be carried out to an analyzer 22 through a liquid crystal cell. 

[0010] For this reason, in the liquid crystal display of the positive display type which is making the 
transparency shafts 21a and 22a intersect perpendicularly mostly mutually of a polarizer 21 and an 
analyzer 22 Most light which passed along this portion when OFF voltage was impressed between the 
electrode 13 of a liquid crystal cell 10 and 14 penetrates an analyzer 22, and a display will be in the 
Ming state, and if ON voltage which a liquid crystal molecule starts in the erection state mostly, and is 
arranged is impressed Most light which passed along this portion is absorbed with an analyzer 22, and a 
display will be in a dark state. 

[001 1] Moreover, if ON voltage in which a liquid crystal molecule changes orientation into the middle 
state of an early twist array state and an erection array state is impressed, a part of light which passed 
along this portion is absorbed with an analyzer 22, other light will penetrate an analyzer 22 and the 
luminosity of a display will become the middle gradation of the Ming state and a dark state. 
[0012] In addition, the thing using the liquid crystal cell of the segment method which formed in the 
above-mentioned liquid crystal display the common electrode which forms the segment electrode of the 
configuration corresponding to a display pattern in one substrate, and counters the substrate of another 
side with the aforementioned segment electrode, The thing using the liquid crystal cell of the simple 
matrix method which formed two or more scanning electrodes of each other in one substrate in parallel, 
and the aforementioned scanning electrode and the substrate of another side were made to cross at right 
angles, and formed two or more signal electrodes, There is a thing using the liquid crystal cell of the 
active matrix method which carried out array formation of two or more pixel electrodes and its active 
elements (for example, TFT etc.) in the line writing direction and the direction of a train, and formed the 
counterelectrode in one substrate at the substrate of another side. 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, the liquid crystal display using the above- 
mentioned TN liquid crystal cell has the very bright display of the Ming state, and since the display of a 
dark state is a display near the "black 11 which does not almost have a light leak, the high display of 
contrast (light-and-darkness ratio) is obtained, but on the other hand the viewing-angle range (henceforth 
an angle of visibility) which can see a display by good contrast has the problem of being narrow. 
[0014] When transparency shaft 21 of both substrates [ of a liquid crystal cell 10 ] 1 1, direction [ on 12 ]a 
[11] and 12a of liquid crystal molecular orientation, and polarizer 21 a and transparency shaft 22a of an 
analyzer 22 explained the angle of visibility of the conventional liquid crystal display about the liquid 
crystal display which tended to be shown in drawing 24 , the relation with the contrast CR of the 
viewing angle (angle to a line perpendicular to a screen) in this liquid crystal display and its direction, 
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and a display came to be shown in drawing 26 . In addition, the value of deltan-d of the liquid crystal 

mSlS] In dt^X^ttr^o^c circles show the viewing angle and die viewing angle of 
HeSee (SSc^lar to a screen) and the viewing angle on each circle of the center of a circle are 10 
detSs 20 Z&L, 30 degrees, 40 degrees, and 50 degrees sequentially from a center side. Moreover, 
mTa^k vaFue given to the circumference of a circle with a viewing angle of 50 degrees shows the 
SreS InThe above-mentioned liquid crystal display, there is in the direction whose orientation 
oroce smg d rection 1 la on the incidence side substrate 1 1 of a liquid crystal cell 10 is 0 degree of 
d Sns and toe is in the direction whose orientation processing direction 12a on the outgoing 
Srsirsubstrate 12 is 90 degrees of directions. In addition, transparency shaft 21a of a polarizer 
2 f ht franspa^ency shaft 22a of 90 degrees of directions, a 270-degree direction, and an analyzer 22 in 

^^^Z^^^^y^ the value of Contrast CR like It is 

SiXn me contrast part wiring shown with CR=100 and the two-dot chain line °" the contrast part 
wirine "shown with CR=50 and the dashed line on the contrast part wiring shown by CR-10 and the 
dotted Une^n me contrast part wiring shown as the solid line. For example the viewing angle from 
Sh he connSt of C R=200 is acquired is about 32 degrees in the time of seeing a display from [ of a 
Trreen 1 a margo-inferior center (the direction of 315 degrees of directions). 

mm 71 In aSon the viewing angle when seeing the display of the above-mentioned liquid crystal 
L ill of a screen 1 a upper limb (the direction of 135 degrees of directions) Although the 

viewing angle from Schtn Srast of CR-200 is acquired is as small as about 8 degrees, the display 
f SiTcWsS display Since it is hardly observed from [ of a screen ] a upper limb, even if it is 
eeneXo^e utaUy to a screen the direction of a transverse plane (the direction of a normal), or 
ITm [ of a screen ] the margo inferior, and the angle of visibility when seeing from [ of a screen ] a 

upper limb is small, there is especially no problem. rw-200 when seeing the 

mm 81 However although the viewing angle from which the contrast of CR-200 when seeing me 
^^SSiid a^JLl display from [ of a screen ] a margo-inferior center ^^acomred^ 

-u^ 

whin * 45-degree direction (the direction of 0 
^ ofSSSL and 270 degrees of directions), therefore can see a display by good contrast is 

fn^oT And the above-mentioned liquid crystal display also has the problem that the change of a 
SS^tJSSTcSS applied'voltagi when seeing in a big viewing angle will become reverse in a 

rprtam voltaee range from a certain direction about a screen. . 

mZ NameTy drfwing 27 - drawing 29 Transparency shaft 21of both substrates [ of a liquid crystal 
ceS 10 llT orientation processing direction [ on 12 ]a [ 1 1 ] and 12a, and polarizer 21 a and 
cell iu j i i, uricm y , 6 22 th relat i on between the nter-electrode applied voltage 

be show^ in Sim24 , aAd the luminosity (Y value) of a display It is the voltage-luminosity property 

.rJnSrSuh investigated about each viewing angle of 0 degree, 10 degrees 20 degrees, 30 
view showing the resui • in ^ es "8 aie Drooertv whe n a property when drawing 27 looks at a display 

tlTnlZ^Z^S^^ at a display 1 a 315-deg.ee ^o^6^m 
90 Thow Ae orooertv when seeing a display from a 45-degree direction. In addition, the voltage- 
gnS^pJ^^-tai" displayfrom a 225-degree direction is almost the same as drawing 

mn-21 1 Like this drawing 27 - drawing 29 , the above-mentioned liquid crystal display Although there is 
espec ah n ^ problem'n the volU^tminosity property when seeing from the directtor jo *^f> 
Xdfrection of 135 degrees of directions) and longimdinal direction (the direction of 225 degrees of 
£1 10ns and he direction of 45 degrees of directions) of a screen The ^voltage-luminosity property 
troper^ orgLving28 ) when seeing from [ of a screen ] the margo inferior (the direction of 315 
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degrees of directions) If a viewing angle becomes larger than 40 degrees, in applied voltage once [ 2- 
4v ] the luminosity of a display will be in a dark state, it will become bright again a little, and if applied 
voltage is made higher than it, it will become the property with the so-called "bump" of being in a dark 
state again. 

[0022] And although the driver voltage of a liquid crystal display is generally set up based on the 
voltage-luminosity property with a viewing angle of 0 degree In a liquid crystal display with the above 
voltage-luminosity properties The inter-electrode voltage from which the inter-electrode voltage from 
which the luminosity when seeing a display in the viewing angle of 0 degree serves as the maximum is 
set to 0 - about L5v, and a luminosity is mostly set to "0" is about 3.5-4v. therefore, this liquid crystal 
display Since driver voltage is controlled and driven so that the minimum value of inter-electrode 
voltage may be set to 0 - about 1 .5v and maximum may be set to about 3.5 to 4 v, the "bump" of the 
above-mentioned voltage-luminosity property is generated within the limits of the driver voltage of a 
liquid crystal display. 

[0023] For this reason, when a screen was seen in a large viewing angle from a certain Mukai, "a 
flicker" arose in the display of a dark state, and reversal of gradation had produced the conventional 
liquid crystal display in the display of dark gradation in the gradation display. 
[0024] " which a "bump" does not produce in a voltage-luminosity property with the direction and 
viewing angle which look at a screen while this invention can make the angle of visibility large, using a 
TN type liquid crystal cell — it aims at offering the liquid crystal display which can obtain the quality 
display which flickers and has neither "nor reversal of gradation 
[0025] 

[Means for Solving the Problem] The liquid crystal display of this invention arranges a polarizer to the 
incidence side of the liquid crystal cell which the pneumatic liquid crystal was enclosed [ liquid crystal 
cell ] and carried out the twist array between the transparent substrates of the couple which carried out 
the laminating of the orientation film which regulates the direction of orientation of a liquid crystal 
molecule to the transparent electrode. While arranging an analyzer to the outgoing radiation side of the 
aforementioned liquid crystal cell, between at least one side of the aforementioned polarizer and an 
analyzer, and the aforementioned liquid crystal cell It comes to arrange the optical-axis tilt phase plate in 
which the lagging axis of a parenthesis carried out the tilt aslant [ predetermined angle ] to the normal 
with the lagging axis in the thickness direction. Make the direction of the orientation processing which 
gave the transparency shaft to the orientation film on the incidence side substrate of the aforementioned 
liquid crystal cell, and the aforementioned polarizer cross at right angles mostly, or make it parallel 
mostly and it is arranged. While the aforementioned analyzer's making the transparency shaft of the 
aforementioned polarizer, and the transparency shaft cross at right angles mostly, or making it parallel 
mostly and arranging it, the aforementioned optical-axis tilt phase plate It is characterized by making the 
orientation processing direction on the substrate which the aforementioned optical-axis tilt phase plate of 
the aforementioned liquid crystal cell adjoins, and the direction of a tilt of the lagging axis to the normal 
cross at right angles mostly, or making it parallel mostly and being arranged. 

[0026] It is possible to form an optical-axis tilt phase plate in both between the aforementioned liquid 
crystal cell and an analyzer between a liquid crystal cell and polarizers, respectively, to make the 
direction of a tilt of a lagging axis [ as opposed to the normal for both this opticals-axis tilt phase plate ] 
intersect perpendicularly mostly mutually as one embodiment of this invention, and to arrange. 
[0027] 

[Function] The linearly polarized light which carried out incidence through the polarizer is ****(ed) by 
the liquid crystal cell about 90 degrees in the polarization direction, and the liquid crystal display of this 
invention carries out incidence to an analyzer, when a display drive is carried out and OFF voltage is 
impressed to inter-electrode [ of a liquid crystal cell ] by impressing voltage to inter-electrode [ of the 
above-mentioned liquid crystal cell ] (i.e., when the array state of the liquid crystal molecule of a liquid 
crystal cell is in an early twist array state). 

[0028] Moreover, incidence is carried out to an analyzer through [ while the linearly polarized light 
which the **** operation in a liquid crystal layer was almost set to 0 when started a liquid crystal 
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molecule maintaining the twist array state from an early twist array state when ON voltage was 
impressed to inter-electrode / of a liquid crystal cell /, the **** operation in a liquid crystal layer became 
small, and the liquid crystal molecule started in the erection state mostly and having been arranged, and 
carried out incidence through the polarizer has been in the polarization state ] a liquid crystal cell. 
[0029] For this reason, also in this liquid crystal display, according to the voltage impressed to inter- 
electrode [ of both liquid crystal cells ], the light which passed along both liquid crystal cells penetrates 
an analyzer, or it is absorbed with an analyzer, and the display by light and darkness is obtained. 
[0030] In this liquid crystal display and between at least one side of the aforementioned polarizer and an 
analyzer, and the aforementioned liquid crystal cell The optical-axis tilt phase plate in which the lagging 
axis of a parenthesis carried out the tilt aslant [ predetermined angle ] to the normal with the lagging axis 
is formed in the thickness direction. And since it was made to intersect perpendicularly with the 
direction of liquid crystal molecular orientation on the substrate which the aforementioned optical-axis 
tilt phase plate of the aforementioned liquid crystal cell adjoins mostly, or it was mostly made parallel 
and the direction of a tilt of a lagging axis [ as opposed to the normal for this optical-axis tilt phase 
plate ] is arranged, It becomes without a "bump" arising in a voltage-luminosity property with the 
direction and viewing angle which look at a screen, while an angle of visibility and a voltage-luminosity 
property are compensated and an angle of visibility becomes large with this optical-axis tilt phase plate. 
[0031] 

[Example] Hereafter, one example of this invention is explained with reference to drawing 1 - drawin g 
23 . Drawing 1 and drawing 2 are the decomposition perspective diagrams and cross sections of a liquid 
crystal display. This liquid crystal display element The TN liquid crystal cell 30, and a polarizer 41 and 
an analyzer 42, Consist of optical-axis tilt phase plates 43 and 44 of two sheets, and a polarizer 41 is 
arranged at the incidence side of a liquid crystal cell 30. An analyzer 42 is arranged at the outgoing 
radiation side of a liquid crystal cell 30. Moreover, the 1st optical-axis tilt phase plate (It is hereafter 
called an incidence photometry shaft tilt phase plate) 43 is prepared between a liquid crystal cell 30 and 
a polarizer 41, and the 2nd optical-axis tilt phase plate (henceforth an incidence photometry shaft tilt 
phase plate) 44 is formed between the liquid crystal cell 30 and the analyzer 42. 

[0032] The above-mentioned liquid crystal cell 30 joins the transparent substrates 31 and 32 of a couple 
which consist of glass etc. through the frame-like sealant 37 in the periphery section, as shown in 
drawing 2 . It is what enclosed liquid crystal 38 with both this substrate 31 and the field surrounded by 
the sealant 37 between 32. The transparent electrodes 33 and 34 for impressing electric field to a liquid 
crystal layer, respectively are formed in the field where both the substrates 31 and 32 counter mutually, 
and the orientation films 35 and 36 which regulate the direction of orientation of a liquid crystal 
molecule are formed on it. 

[0033] In addition, the above-mentioned orientation films 35 and 36 are level orientation films which 
consist of level orientation agents, such as a polyimide, and are LB film formed by carrying out the 
laminating of the monomolecular film by the LB (Langmuir BUROJIETTO) method the rubbing 
processing film which formed the level orientation agent film on the substrate, and, on the other hand, 
carried out rubbing of the film surface to Mukai, or on the substrate. 

[0034] With these orientation films 35 and 36, about 90 degrees (a rubbing processing film the direction 
of rubbing and LB film the direction of a list of a single molecule) of the orientation processing 
directions given to these orientation films 35 and 36 are shifted mutually, and where it has a certain pre 
tilt angle to the film surface, on the other hand, orientation of the liquid crystal molecule is carried out to 
Mukai, and they are carrying out the twist array on about 90-degree twist square between both the 
substrates 31 and 32. 

[0035] That is, it sets to drawing 1 , in 31a and 32a, both the substrates 31 of a liquid crystal cell 30, the 
direction of liquid crystal molecular orientation on 32, and T show the liquid crystal molecule twist 
direction, and the liquid crystal molecule is carrying out the twist array on about 90-degree twist square 
in the clockwise direction [ drawing top ] toward the outgoing radiation side substrate 32 from the 
incidence side substrate 31. 

[0036] The value of deltan-d (product of refractive-index anisotropy deltan of liquid crystal 38 and the 
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liquid crystal thickness d) to the vertical-incidence light in the state where the liquid crystal molecule of 
this liquid crystal cell 30 is carrying out twist orientation is 300-600nrn. In addition, the thing of a 
segment method, or the thing and the thing of an active matrix method of a simple matrix method are 
sufficient as this liquid crystal cell 30. 

[0037] On the other hand, in drawing 1 , the transparency shaft of a polarizer 41 and 42a show the 
transparency shaft of an analyzer 42, and in this example, 41a made direction of liquid crystal molecular 
orientation 31a on the incidence side substrate 31 of a liquid crystal cell 30, and the transparency shaft 
41a cross at right angles mostly, and arranges the polarizer 41. 

[0038] Moreover, the liquid crystal display of this example is a positive display type thing, and the 
above-mentioned analyzer 42 makes transparency shaft 41a of the above-mentioned polarizer 41, and 
the transparency shaft 42a cross at right angles mostly, and is arranged. 

[0039] Next, the above-mentioned optical-axis tilt phase plates 43 and 44 are explained. These optical- 
axis tilt phase plates 43 and 44 consist of a liquid crystal polymer which specified for example, the 
direction of molecular arrangement, and the lagging axis of a parenthesis is carrying out the tilt aslant 
[ predetermined angle ] to the normal with the lagging axis in the thickness direction. 
[0040] Drawing 3 is the perspective diagram showing the lagging axis and phase leading shaft 
orientation of the above-mentioned optical-axis tilt phase plates 43 and 44, and is a lagging axis Zne. 
Only desired tilt angle theta leans in the predetermined direction x to the normal z of a phase plate side, 
and it is the phase leading shaft Xno. Lagging axis Zne It tends to intersect perpendicularly. In addition, 
the aforementioned lagging axis Zne Tilt angle theta is a larger value smaller than 90 degrees than 0 
degree, and the normal-axis phase plate with which a theta= 0-degree phase plate has a lagging axis on 
Normal z, and the phase plate which is theta= 90 degrees are the usual phase plates with which Normal z 
and a lagging axis tend to cross at right angles. 

[0041] these optical-axis tilt phase plates 43 and 44 — lagging axis Zne Rate ne of an optical refraction 
in a direction Phase leading shaft Xno Rate no of an optical refraction in a direction It has decided 
refractive-index anisotropy deltan' (deltan'=ne-no), and the value of product deltan'-d' of refractive-index 
anisotropy deltan f of these optical-axis tilt phase plates 43 and 44 and phase phase plate thickness d' is - 
300-300nm. In addition, at this example, it is the phase leading shaft Xno of the optical-axis tilt phase 
plates 43 and 44. Refractive index no in a direction It is referred to as 1.581nm and is a lagging axis 
Zne. Refractive index ne in a direction It adjusted and desired deltan'-d 1 has been obtained. 
[0042] And these optical-axis tilt phase plates 43 and 44 are the lagging axes [ respectively as opposed 
to the normal z ] Zne. The orientation processing direction on the substrate which the aforementioned 
optical-axis tilt phase plates 43 and 44 of a liquid crystal cell 30 adjoin, and the direction of a tilt are 
made to cross at right angles mostly, or it is mostly made parallel and is arranged. 
[0043] Namely, the incidence photometry shaft tilt phase plate 43 formed between the liquid crystal cell 
30 and the polarizer 41 Lagging axis Zne to the normal z Make orientation processing direction 31a on 
the incidence side substrate 31 of a liquid crystal cell 30, and the direction of a tilt cross at right angles 
mostly, or make it parallel mostly and it is arranged. The outgoing radiation photometry shaft tilt phase 
plate 44 formed between the liquid crystal cell 30 and the analyzer 42 Lagging axis Zne to the normal z 
Orientation processing direction 32a on the outgoing radiation side substrate 32 of a liquid crystal cell 
30 and the direction of a tilt are made to cross at right angles mostly, or it is mostly made parallel, is 
arranged, and is the lagging axis Zne of both these opticals-axis tilt phase plates 43 and 44. The 
direction of a tilt lies at right angles mostly mutually. 

[0044] When this liquid crystal display impresses voltage between the electrode 33 of a liquid crystal 
cell 30, and 34, the light (for example, light from a back light) A which a display drive is carried out and 
carries out incidence to a liquid crystal display turns into the linearly polarized light through a polarizer 

42, and carries out incidence to an analyzer 42 through the incidence photometry shaft tilt phase plate 

43, a liquid crystal cell 30, and the outgoing radiation photometry shaft tilt phase plate 44. 

[0045] And when OFF voltage is impressed between the electrode 33 of a liquid crystal cell 30, and 34 
(i.e., when the array state of the liquid crystal molecule of a liquid crystal cell 30 is in an early twist 
array state), the linearly polarized light which carried out incidence through the polarizer 42 is ****(ed) 
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by the liquid crystal cell 30 about 90 degrees, and carries out incidence of the polarization direction to 

an analyzer 42 by it. _ . . 

r0046] Moreover, start a liquid crystal molecule maintaining a twist array state from an early twist array 
state if ON voltage is impressed between the electrode 33 of a liquid crystal cell 30, and 34, and a **** 
oneration in a liquid crystal layer becomes small. If a liquid crystal molecule starts in the erection state 
mostly and arranges, a **** operation in a liquid crystal layer is almost set to 0, and while the linearly 
polarized light which carried out incidence through the polarizer 41 has been in the polarization state, 
incidence will be carried out to an analyzer 42 through a liquid crystal cell 30. 
T00471 for this reason, with the liquid crystal display of the positive display type made to intersect 
perpendicularly mostly mutually, the transparency shafts 41a and 42a of a polarizer 41 and an analyzer 

42 as mentioned above If OFF voltage is impressed between the electrode 33 of a liquid crysta cell 30 
and 34 most light which passed along this portion penetrates an analyzer 42, and a display will be m the 
Mine state If the electrode 33 of both the liquid crystal cells 30 and ON voltage which a liquid crystal 
molecule starts in the erection state mostly, and arranges among 34 are impressed, most light which 
passed along this portion is absorbed with an analyzer 42, and a display will be in a dark state. 

fo0481 Moreover, if the electrode 33 of a liquid crystal cell 30 and ON voltage in which a liquid crystal 
molecule changes orientation among 34 into the middle state of an early twist array state and an erection 
Tay state are impressed, a part of light which passed along this portion is absorbed with an analyzer 42, 
other light will penetrate an analyzer 42 and the luminosity of a display will become the middle 
aradation of the Ming state and a dark state. 

P0049] And in this liquid crystal display, it reaches between a liquid crystal cell 30 and a P°lanzer 41 It 
has a lagging axis Zne in the thickness direction between the aforementioned liquid crystal cell 30 and 
an analyzer 42, respectively, and is the lagging axis Zne of a parenthesis. The optical-axis tilt phase 
ok,tes 43 and 44 which carried out the tilt to Normal z are formed. And the incidence side tilt phase plate 

43 is the lagging axis Zne. Make direction of liquid crystal molecular orientation 31a on the incidence 
tide substrate 31 of a liquid crystal cell 30, and the direction of a tilt cross at right angles mostly or 
ma£ SSSSd mostly and it Granges. The outgoing radiation photometry shaft tilt phase plate 44 is the 
Uieging axis Zne. While making orientation processing direction 32a on the outgoing radiation side 
substrate 32 of a liquid crystal cell 30, and the direction of a tilt cross at right angles mostly or making it 
Slel mostly and arranging Lagging axis Zne of both these opticals-axis tilt phase plates 43 and 44 
Smce thHirectlon of a tilt ifmadf to intersect perpendicularly mostly mutually, It becomes without a 
"bump" arising in a voltage-luminosity property with the direction and viewing angle which look at a 
screen while the angle of visibility of a liquid crystal display and a voltage-luminosity property are 
rompenlted and an angle of visibility becomes large with these opticals-axis tilt phase plates 43 and 44. 

r00501 An improvement of the angle of visibility by the above-mentioned optical-axis tilt phase plates 
43 and 44 and a voltage-luminosity property can be attained by setting "P lagging- axis ^t angle theta 
appropriately according to the value and the direction of a lagging-axis tilt of deltan-d of the optical- 
nviQ tilt nhase elates 43 and 44. Below, the concrete example is explained. 

m051 rExSe 1] This example the value of deltan-d of a liquid crystal cell 30 380nm, The value of 
deltan'-d 1 of the optical-axis tilt phase plates 43 and 44 is set to -50nm. It is the example which earned 
out "e direction of a lagging-axis tilt at the incidence side of a liquid crystal cell 30 and theout^ng 
radiation side substrate 3 1 , each orientation processing directions 3 1 a and 32a on 32, and parallel, 
respectively and has arranged the optical-axis tilt phase plates 43 and 44 by the side of incidence and 
ouTgo'ng Son. Each lagging axis Zne of the optical-axis tilt phase plates 43 and 44 Tilt angle theta 

r00521 Dr^i^Sows the relation with the contrast CR of the viewing angle in this liquid crystal 
display and its direction, and a display. In drawing 4 , two or more concentric circles show the viewing 
angle and the viewing angle of 0 degree (perpendicular to a screen) and the viewing angle on each 
circle of the center of a circle are 10 degrees, 20 degrees, 30 degrees, 40 degrees, and 50 degrees 
sequentially from a center side. Moreover, the angle value given to the circumference of a circle with a 
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viewing angle of 50 degrees shows the direction, and there is in the direction whose orientation 
processing direction 31a on the incidence side substrate 31 of a liquid crystal cell 30 is 0 degree of 
directions, and the direction whose orientation processing direction 32a on the outgoing radiation side 
substrate 32 is 90 degrees of directions in this liquid crystal display. In addition, there is transparency 
shaft 41a of a polarizer 41 in the direction of 90 degrees of directions, and there is transparency shaft 
42a of an analyzer 42 in the direction of 0 degree of directions. 

[0053] Moreover, it sets to drawing 4 and 43x are the lagging axis Zne of the incidence photometry shaft 
tilt phase plate 43. The direction of a tilt, 44x are the lagging axis Zne of the outgoing radiation 
photometry shaft tilt phase plate 44. The direction of a tilt is shown. Direction of lagging-axis tilt 43x of 
the incidence photometry shaft tilt phase plate 43 The direction of 0 degree of directions, Namely, it is in 
orientation processing direction 31a on the incidence side substrate 31 of a liquid crystal cell 30, and this 
direction (and same direction). Direction of lagging-axis tilt 44x of the outgoing radiation photometry 
shaft tilt phase plate 44 are in the direction of 270 degrees of directions, i.e., orientation processing 
direction 32a and the opposite direction (and retrose) on the outgoing radiation side substrate 32 of a 
liquid crystal cell 30. 

[0054] So that it may understand, if drawing 26 which indicated the viewing angle of the conventional 
liquid crystal display and the relation with the contrast CR of the direction and a display to be this 
drawing 4 is compared the liquid crystal display of the above [an example 1] The viewing angle from 
which the contrast of CR=200 is acquired in the time of seeing from [ of a screen ] a lower marginal 
center (the direction of 315 degrees of directions) For example, about 27 degrees, It is as large as about 
32 degrees enough at the time of seeing to the direction of a lower marginal center from a 45-degree 
direction (the direction of 0 degree of directions, and 270 degrees of directions), and the angle of 
visibility which can see a display by good contrast is large in almost all the directions compared with the 
conventional liquid crystal display. 

[0055] In addition, although the angle of visibility when also seeing this liquid crystal display from [ of 
a screen ] a upper limb (the direction of 135 degrees of directions) hardly changes with the conventional 
liquid crystal display, as the term of [Problem(s) to be Solved by the Invention] also explained Since it is 
hardly observed from [ of a screen ] a upper limb, even if it is common to be observed to a screen from 
the direction of a transverse plane (the direction of a normal), the direction of the margo inferior of a 
screen, or a longitudinal direction as for the display of a liquid crystal display, and the angle of visibility 
when seeing from [ of a screen ] a upper limb is small, there is especially no problem. 
[0056] Drawing 5 - drawing 7 moreover, the relation between the inter-electrode applied voltage (V) to 
the liquid crystal cell 10 of the liquid crystal display of the above [an example 1], and the luminosity (Y 
value) of a display It is the voltage-luminosity property view showing the result investigated about each 
viewing angle of 0 degree, 10 degrees, 20 degrees, 30 degrees, 40 degrees, and 50 degrees. The property 
when seeing a property when drawing 5 looks at a display for a display from a 135-degree direction, and 
drawing 6 from a 315-degree direction, and drawing 7 show the property when seeing from a 45-degree 
direction. In addition, the voltage-luminosity property when seeing from a 225-degree direction is 
almost the same as drawing 7 . 

[0057] Although a "bump" arises in the conventional liquid crystal display in the voltage-luminosity 
property (property of drawing 24 ) when seeing from [ of a screen ] a lower edge (the direction of 31 5 
degrees of directions) so that it may understand, if this drawing 5 - drawing 7 are compared with 
drawing 23 which showed the voltage-luminosity property of the conventional liquid crystal display - 
drawing 25 A screen the liquid crystal display of the above [an example 1] the direction of a upper limb 
(the direction of 135 degrees of directions) the voltage-luminosity property (property of drawingji ) 
when seeing The voltage-luminosity property (property of drawing 7 ) when seeing from the 
longitudinal direction (the direction of 225 degrees of directions, and the direction of 45 degrees of 
directions) of a screen the property that not all the voltage-luminosity properties (property of drawing 6 ) 
when seeing from [ of a screen ] a lower edge (the direction of 315 degrees of directions) also have a 
"bump" - it is - therefore," - the quality display which flickers and has neither "nor reversal of 
gradation can be obtained 
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r00581 In addition, although lagging-axis tilt angle theta of the optical-axis tilt phase plates 43 and 44 
was made into 40 degrees in this example The value of deltan'-d' of the optical-axis tilt phase plates 43 
and 44 is -50nm as mentioned above. When the direction of a lagging-axis tilt of the optical-axis tilt 
phase plates 43 and 44 by the side of incidence and outgoing radiation is parallel to the incidence side of 
a liquid crystal cell 30 and the outgoing radiation side substrate 31, and the directions 31a and 32a of 
liquid crystal molecular orientation on 32 respectively If lagging-axis tilt angle theta of the optical-axis 
tilt phase plates 43 and 44 is the range which is about 30-70 degrees, the voltage-luminosity property 
when seeing a screen from which direction will also turn into a property without a "bump." 
r00591 Namely the value of deltan-d of a liquid crystal cell 30 is [ the value of drawing 8 of deltan-d of 
380nm and the 'optical-axis tilt phase plates 43 and 44 ] -50nm. The direction whose direction of 
lagging-axis tilt 43x of the incidence photometry shaft tilt phase plate 43 are 0 degree of directions, 
About the liquid crystal display which exists in the direction whose direction of lagging-axis tilt 44x of 
the outgoing radiation photometry shaft tilt phase plate 44 are 270 degrees of directions The result 
which lagging-axis tilt angle theta of the optical-axis tilt phase plates 43 and 44 was changed, and 
investigated change of the luminosity (Y value) of a display is shown, here The voltage of 3v is 
impressed to inter-electrode [ of a liquid crystal cell 30 ], and the change of the luminosity of a display 
to lagging-axis tilt angle theta when seeing the display of a liquid crystal display element from [ of a 
screen 1 the margo inferior (the direction of 3 1 5 degrees of directions) is shown. 
r00601 In addition, in drawing 8 , the tilt angle to the right direction (the incidence photometry shaft tilt 
phase plate 43 the direction of 0 degree of directions and the outgoing radiation photometry shaft tilt 
phase plate 44 the direction of 270 degrees of directions) and negative lagging-axis tilt angle theta of 
positive lagging-axis tilt angle theta are the tilt angles to an opposite direction (the incidence photometry 
shaft tilt phase plate 43 the direction of 180 degrees of directions and the outgoing radiation photometry 
shaft tilt phase plate 44 the direction of 90 degrees of directions). 

r00611 Like this drawing 8 , the luminosity of a display in the range whose lagging-axis tilt angle theta 
of the optical-axis tilt phase plates 43 and 44 is about 30-70 degrees is almost "0", therefore the above- 
mentioned liquid crystal display becomes the property that a voltage-luminosity property does not have 

a "bump." , . c *u 

r00621 Moreover, it is a property as the voltage-luminosity property when seeing a screen from the 
direction of a lower edge and a longitudinal direction showed to drawing 6 and drawing 7 in the above- 
mentioned liquid crystal display. Although the luminosity of a display when a viewing angle is larger 
than 30 degrees increases a luminosity slightly again in connection with applied voltage becoming 
higher than about 3.5 v once it will be in a dark state In this liquid crystal display, since the inter- 
electrode voltage from which the luminosity when seeing a display in the viewing angle of 0 degree is 
mostly set to "0" is about 3.5v, if the highest value of applied voltage is set as about 3.5v, the 
phenomenon in which the change of a luminosity to change of applied voltage becomes reverse at a 
high-voltage side will not be produced. This is the same also in the liquid crystal display of following 
[example 2] - [an example 4]. . 

00631 [an example 2] - this example is the same as the above [an example 1] in the value of deltan-d of 
a liquid crystal cell 30, and deltan'-d[ of the optical-axis tilt phase plates 43 and 44 ] ' (deltan-d- -- 
380nm) It is made deltan' and d^Onm. the optical-axis tilt phase plates 43 and 44 by the side of 
incidence and outgoing radiation, respectively It is the example which the incidence side of a liquid 
crystal cell 30 and the outgoing radiation side substrate 31, each orientation processing directions 31a 
and 32a on 32 and the direction of a lagging-axis tilt were made to cross at right angles, and has 
arranged it, and is the lagging axis Zne of the optical-axis tilt phase plates 43 and 44 in that case. Tilt 
angle theta is made into 40 degrees. , 

[0064] Drawing 9 shows the relation with the contrast CR of the viewing angle in the above-mentioned 
liquid crystal display and its direction, and a display, in this liquid crystal display The direction whose 
direction of lagging-axis tilt 43x of the incidence photometry shaft tilt phase plate 43 are 270 degrees of 
directions Namely, 90 degrees tended to have shifted in the clockwise direction [ drawing top ] to 
orientation processing direction 31a on the incidence side substrate 31 of a liquid crystal cell 30. 90 
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degrees tended to have shifted in the clockwise direction [ drawing top ] to orientation processing 
direction 32a on direction of lagging-axis tilt 44 the direction 32 whose x is 0 degree of directions, i.e., 
the outgoing radiation side substrate of a liquid crystal cell 30, of the outgoing radiation photometry 
shaft tilt phase plate 44. 

[0065] So that this drawing 9 may show the liquid crystal display of the above [an example 2] The 
viewing angle from which the contrast of CR=200 is acquired in the time of seeing from [ of a screen ] a 
lower marginal center (the direction of 315 degrees of directions) For example, about 27 degrees, It is as 
large as about 28 degrees enough at the time of seeing to the direction of a lower marginal center from a 
45-degree direction (the direction of 0 degree of directions, and 270 degrees of directions), and has a far 
large angle of visibility compared with the conventional liquid crystal display. 

[0066] Drawing 10 - drawing 12 moreover, the relation between the inter-electrode applied voltage (V) 
to the liquid crystal cell 10 of the liquid crystal display of the above [an example 2], and the luminosity 
(Y value) of a display It is the voltage-luminosity property view showing the result investigated about 
each viewing angle of 0 degree, 10 degrees, 20 degrees, 30 degrees, 40 degrees, and 50 degrees. The 
property when seeing a property when drawing 10 looks at a display for a display from a 135-degree 
direction, and drawing 1 1 from a 315-degree direction, and drawing 12 show the property when seeing 
from a 45-degree direction. In addition, the voltage-luminosity property when seeing from a 225-degree 
direction is almost the same as drawing 12 . 

[0067] The liquid crystal display of the above [an example 2] is the property that the voltage-luminosity 
property when seeing a screen from which direction does not have a "bump", either, therefore can obtain 
the quality display without "a flicker" and reversal of gradation so that this drawing 1 0 - drawin g 12 may 
show. 

[0068] In addition, although lagging-axis tilt angle theta of the optical-axis tilt phase plates 43 and 44 
was made into 40 degrees in this example The value of deltan'-d' of the optical-axis tilt phase plates 43 
and 44 is -50nm as mentioned above. When the direction of a lagging-axis tilt of the optical-axis tilt 
phase plates 43 and 44 by the side of incidence and outgoing radiation lies at right angles to the 
incidence side of a liquid crystal cell 30 and the outgoing radiation side substrate 31, and the directions 
31a and 32a of liquid crystal molecular orientation on 32, respectively If lagging-axis tilt angle theta of 
the optical-axis tilt phase plates 43 and 44 is the range which is about 35-85 degrees, the voltage- 
luminosity property when seeing a screen from which direction will also turn into a property without a 
"bump." 

[0069] The value of deltan-d of a liquid crystal cell 30 is [ the value of drawing 13 of deltan'-d' of 
380nm and the optical-axis tilt phase plates 43 and 44 ] -50nm. The direction whose direction of 
lagging-axis tilt 43x of the incidence photometry shaft tilt phase plate 43 are 270 degrees of directions, 
About the liquid crystal display which exists in the direction whose direction of lagging-axis tilt 44x of 
the outgoing radiation photometry shaft tilt phase plate 44 are 0 degree of directions The result which 
lagging-axis tilt angle theta of the optical-axis tilt phase plates 43 and 44 was changed, and investigated 
change of the luminosity (Y value) of a display is shown, here The voltage of 3 v is impressed to inter- 
electrode [ of a liquid crystal cell 30 ], and the change of the luminosity of a display to lagging-axis tilt 
angle theta when seeing the display of a liquid crystal display element from [ of a screen ] a lower edge 
(the direction of 315 degrees of directions) is shown. 

[0070] In addition, in drawin g 13 , the tilt angle to the right direction (the incidence photometry shaft tilt 
phase plate 43 the direction of 270 degrees of directions and the outgoing radiation photometry shaft tilt 
phase plate 44 the direction of 0 degree of directions) and negative lagging-axis tilt angle theta of 
positive lagging-axis tilt angle theta are the tilt angles to an opposite direction (the incidence photometry 
shaft tilt phase plate 43 the direction of 90 degrees of directions and the outgoing radiation photometry 
shaft tilt phase plate 44 the direction of 1 80 degrees of directions). 

[0071] Like this drawing 13 , the luminosity of a display in the range whose lagging-axis tilt angle theta 
of the optical-axis tilt phase plates 43 and 44 is 35-85 degrees is almost "0", therefore the above- 
mentioned liquid crystal display becomes the property that a voltage-luminosity property does not have 
a "bump." 
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r00721 rExample 3] This example the value of deltan-d of a liquid crystal cell 30 380nm, The value of 
deltan'-d 1 of the optical-axis tilt phase plates 43 and 44 is set to +50nm. It is the example which earned 
out the direction of a lagging-axis tilt at the incidence side of a liquid crystal cell 30 and the outgoing 
radiation side substrate 3 1 , each orientation processing directions 3 1 a and 32a on 32, and parallel, 
respectively, and has arranged the optical-axis tilt phase plates 43 and 44 by the side of mcidence and 
outgoing radiation. In this case, lagging axis Zne of the optical-axis tilt phase plates 43 and 44 Tilt angle 

theta is made into 70 degrees. . . 

T00731 Drawing 14 shows the relation with the contrast CR of the viewing angle in the above-mentioned 
iauid crystal display and its direction, and a display, in this liquid crystal display The direction whose 
direction of lagging-axis tilt 43x of the incidence photometry shaft tilt phase plate 43 are 180 degrees of 
directions Namely, it is in orientation processing direction 31a on the incidence side substrate 3 of a 
liauid crystal cell 30, and an opposite direction (and retrose). It is in orientation processing direction 32a 
on direction of lagging-axis tilt 44 the direction 32 whose x is 90 degrees of directions, i.e. the outgoing 
radiation side substrate of a liquid crystal cell 30, of the outgoing radiation photometry shaft tilt phase 
plate 44, and this direction (and same direction). 

T00741 So that this drawing 14 may show the liquid crystal display of the above [an example 3] The 
viewing angle from which the contrast of CR=200 is acquired in the time of seeing from [ of a screen ] a 
lower marginal center (the direction of 3 1 5 degrees of directions) For example, about 29 degrees, It is as 
large as about 21 degrees enough at the time of seeing to the direction of a lower marginal center from a 
45-degree direction (the direction of 0 degree of directions, and 270 degrees of directions), and has a far 
large angle of visibility compared with the conventional liquid crystal display. 

r00751 Drawing 15 - drawing 17 moreover, the relation between the inter-electrode applied voltage (V) 
to the liquid crystal cell 10 of the liquid crystal display of the above [an example 3], and the luminosity 
(Y value) of a display It is the voltage-luminosity property view showing the result investigated about 
each viewing angle of 0 degree, 10 degrees, 20 degrees, 30 degrees, 40 degrees, and 50 ^gr^The 
property when seeing a property when drawing 1 5 looks at a display for a display from a 1 35-degree 
dfrection, and HrawuTg 16 from a 315-degree direction, and drawing 17 show the property when seeing 
from a 45-degree direction. In addition, the voltage-luminosity property when seeing from a 225-degree 
direction is almost the same as drawing 17 . 

r00761 The liquid crystal display of the above [an example 3] is the property that the voltage-luminosity 
property when seeing a screen from which direction does not have a "bump", either, therefore can obtain 
the quality display without "a flicker" and reversal of gradation so that this drawing 15 - drawing 17 may 

r0077] In addition, although lagging-axis tilt angle theta of the optical-axis tilt phase plates 43 and 44 
was made into 70 degrees in this example The value of deltan'-d 1 of the optical-axis tilt phase plates 43 
and 44 is +50nm as mentioned above. When the direction of a lagging-axis tilt of the optical-axis tilt 
chase plates 43 and 44 by the side of incidence and outgoing radiation is parallel to the incidence side ot 
a liauid crystal cell 30 and the outgoing radiation side substrate 31, and the directions 31a and 32a of 
liauid crystal molecular orientation on 32 respectively If lagging-axis tilt angle theta of the optical-axis 
tilt phase plates 43 and 44 is the range which is about 60-80 degrees, the voltage-luminosity property 
when seeing a screen from which direction will also turn into a property without a bump. 
r00781 The value of deltan-d of a liquid crystal cell 30 is [ the value of drawing 18 of deltan-d of 
380nm and the optical-axis tilt phase plates 43 and 44 ] +50nm. The direction whose direction of 
lagging-axis tilt 43x of the incidence photometry shaft tilt phase plate 43 are 180 degrees of directions 
About the liquid crystal display which exists in the direction whose direction of lagging-axis tilt _44x of 
the outgoing radiation photometry shaft tilt phase plate 44 are 90 degrees of directions The result which 
laeeing axis tilt angle theta of the optical-axis tilt phase plates 43 and 44 was changed, and investigated 
change of the luminosity (Y value) of a display is shown, here The voltage of 3v is impressed to inter- 
elecfrode [ of a liquid crystal cell 30 ], and the change of the luminosity of a display to lagging-axis tilt 
angle theta when seeing the display of a liquid crystal display element from [ of a screen ] the margo 
inferior (the direction of 315 degrees of directions) is shown. 
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r0079] In addition, in drawing 18 , the tilt angle to the right direction (the incidence photometry shaft tilt 
phase plate 43 the direction of 1 80 degrees of directions and the outgoing radiation photometry shaft tilt 
phase plate 44 the direction of 90 degrees of directions) and negative lagging-axis tilt angle theta of 
positive lagging-axis tilt angle theta are the tilt angles to an opposite direction (the incidence photometry 
shaft tilt phase plate 43 the direction of 0 degree of directions and the outgoing radiation photometry 
shaft tilt phase plate 44 the direction of 270 degrees of directions). 

r00801 Like this drawing 1 8 , the luminosity of a display in the range whose lagging-axis tilt angle theta 
of the optical-axis tilt phase plates 43 and 44 is 60-80 degrees is almost "0", therefore the above- 
mentioned liquid crystal display becomes the property that a voltage-luminosity property does not have 

r00811 [Example 4] This example the value of deltan-d of a liquid crystal cell 30 380nm, The value of 
deltan'-d' of the optical-axis tilt phase plates 43 and 44 is set to +50nm. It is the example which the 
incidence side of a liquid crystal cell 30 and the outgoing radiation side substrate 31, each orientation 
processing directions 31a and 32a on 32, and the direction of a lagging-axis tilt were made to cross at 
rieht angles, and has arranged the optical-axis tilt phase plates 43 and 44 by the side of incidence and 
outgoing radiation, respectively. In this case, lagging axis Zne of the optical-axis tilt phase plates 43 and 
44 Tilt angle theta is made into 50 degrees. _ 

r00821 Drawing 19 shows the relation with the contrast CR of the viewing angle m the above-mentioned 
liquid crystal display and its direction, and a display, in this liquid crystal display The direction whose 
direction of lagging-axis tilt 43x of the incidence photometry shaft tilt phase plate 43 are 90 degrees of 
directions Namely, 90 degrees tended to have shifted in the counterclockwise direction [ drawing top ] 
to direction of liquid crystal molecular orientation 31a on the incidence side substrate 31 of a liquid 
crystal cell 30 90 degrees tended to have shifted in the counterclockwise direction [ drawing top ] to 
direction of liquid crystal molecular orientation 32a on direction of lagging-axis tilt 44 the direction 32 
whose x is 180 degrees of directions, i.e., the outgoing radiation side substrate of a liquid crystal cell 30, 
of the outgoing radiation photometry shaft tilt phase plate 44. 

r00831 So that this drawing 19 may show the liquid crystal display of the above [an example 4] The 
viewing angle from which the contrast of CR=200 is acquired in the time of seeing from [ of a screen ] a 
lower marginal center (the direction of 315 degrees of directions) For example, about 25 degrees, It is as 
large as about 32 degrees enough at the time of seeing to the direction of a lower marginal center from a 
45-degree direction (the direction of 0 degree of directions, and 270 degrees of directions), and has a far 
large angle of visibility compared with the conventional liquid crystal display. 

r00841 Drawing 20 - drawing 22 moreover, the relation between the inter-electrode applied voltage (V) 
to the liquid crystal cell 10 of the liquid crystal display of the above [an example 4], and the luminosity 
(Y value) of a display It is the voltage-luminosity property view showing the result investigated about 
each viewing angle of 0 degree, 10 degrees, 20 degrees, 30 degrees, 40 degrees, and 50 degrees. The 
property when seeing a property when drawing 20 looks at a display for a display from a 135-degree 
direction and drawing^! from a 315-degree direction, and drawing 22 show the property when seeing 
from a 45-degree direction. In addition, the voltage-luminosity property when seeing from a 225-degree 

direction is almost the same as drawing 22 . _ „ , • 

r00851 The liquid crystal display of the above [an example 4] is the property that the voltage-luminosity 
property when seeing a screen from which direction does not have a "bump", either, therefore can obtain 
the quality display without "a flicker" and reversal of gradation so that this drawing 20 - drawing 22 may 
show 

r00861 In addition, although lagging-axis tilt angle theta of the optical-axis tilt phase plates 43 and 44 
was made into 50 degrees in this example The value of deltan'-d' of the optical-axis tilt phase plates 43 
and 44 is +50nm as mentioned above. When the direction of a lagging-axis tilt of the optical-axis tilt 
phase plates 43 and 44 by the side of incidence and outgoing radiation lies at right angles to the 
incidence side of a liquid crystal cell 30 and the outgoing radiation side substrate 3 1 , and each 
orientation processing directions 31a and 32a on 32, respectively If lagging-axis tilt angle theta of the 
optical-axis tilt phase plates 43 and 44 is the range which is about 40-60 degrees, the voltage-luminosity 
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property when seeing a screen from which direction will also turn into a property without a "bump." 
[0087] The value of deltan-d of a liquid crystal cell 30 is [ the value of drawing 23 of deltan'-d' of 
380nm and the optical-axis tilt phase plates 43 and 44 ] +50nm. The direction whose direction of 
lagging-axis tilt 43x of the incidence photometry shaft tilt phase plate 43 are 90 degrees of directions, 
About the liquid crystal display which exists in the direction whose direction of lagging-axis tilt 44x of 
the outgoing radiation photometry shaft tilt phase plate 44 are 180 degrees of directions The result 
which lagging-axis tilt angle theta of the optical-axis tilt phase plates 43 and 44 was changed, and 
investigated change of the luminosity (Y value) of a display is shown, here The voltage of 3v is 
impressed to inter-electrode [ of a liquid crystal cell 30 ], and the change of the luminosity of a display 
to lagging-axis tilt angle theta when seeing the display of a liquid crystal display element from [ of a 
screen ] the margo inferior (the direction of 315 degrees of directions) is shown. 

[0088] In addition, in drawing 23 , the tilt angle to the right direction (the incidence photometry shaft tilt 
phase plate 43 the direction of 90 degrees of directions and the outgoing radiation photometry shaft tilt 
phase plate 44 the direction of 180 degrees of directions) and negative lagging-axis tilt angle theta of 
positive lagging-axis tilt angle theta are the tilt angles to an opposite direction (the incidence photometry 
shaft tilt phase plate 43 the direction of 270 degrees of directions and the outgoing radiation photometry 
shaft tilt phase plate 44 the direction of 0 degree of directions). 

[0089] Like this drawing 23 , the luminosity of a display in the range whose lagging-axis tilt angle theta 
of the optical-axis tilt phase plates 43 and 44 is 40-60 degrees is almost "0", therefore the above- 
mentioned liquid crystal display becomes the property that a voltage-luminosity property does not have 
a "bump." 

[0090] Thus, since a "bump" does not arise in a voltage-luminosity property with the direction and 
viewing angle which look at a screen, using a TN type liquid crystal cell while being able to make the 
angle of visibility large, the liquid crystal display of the above-mentioned example can obtain the quality 
display without "a flicker" and reversal of gradation. 

[0091] In addition, although orientation processing direction 31a on the incidence side substrate 31 of a 
liquid crystal cell 30 and the transparency shaft 41a were made to cross at right angles mostly and the 
polarizer 41 is arranged in the above-mentioned example, transparency shaft 41a of this polarizer 41 
may be almost parallel to orientation processing direction 31a on the incidence side substrate 31 of a 
liquid crystal cell 30, and the same effect as the above-mentioned example is acquired also by that case. 
[0092] Moreover, although the liquid crystal display of the above-mentioned example is the positive 
display type thing which made the transparency shafts 41a and 42a of a polarizer 41 and an analyzer 42 
intersect perpendicularly mostly mutually, it may be the thing of the negative display type which the 
liquid crystal display of this invention set the transparency shaft 42a to transparency shaft 41a of a 
polarizer 41 mostly at parallel, and has arranged the analyzer 42. 

[0093] Furthermore, in the above-mentioned example, although the optical-axis tilt phase plates 43 and 
44 were formed in both between the aforementioned liquid crystal cell 30 and an analyzer 42 between a 
liquid crystal cell 30 and polarizers 41, respectively, you may form an optical-axis tilt phase plate only 
between at least one side of a polarizer 41 and an analyzer 42, and a liquid crystal cell 30. 
[0094] 

[Effect of the Invention] The liquid crystal display of this invention arranges a polarizer to the incidence 
side of the liquid crystal cell which the pneumatic liquid crystal was enclosed [ liquid crystal cell ] and 
carried out the twist array between the transparent substrates of the couple which carried out the 
laminating of the orientation film which regulates the direction of orientation of a liquid crystal 
molecule to the transparent electrode. While arranging an analyzer to the outgoing radiation side of the 
aforementioned liquid crystal cell, between at least one side of the aforementioned polarizer and an 
analyzer, and the aforementioned liquid crystal cell It comes to arrange the optical-axis tilt phase plate in 
which the lagging axis of a parenthesis carried out the tilt aslant [ predetermined angle ] to the normal 
with the lagging axis in the thickness direction. Make the direction of the orientation processing which 
gave the transparency shaft to the orientation film on the incidence side substrate of the aforementioned 
liquid crystal cell, and the aforementioned polarizer cross at right angles mostly, or make it parallel 
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mostly and it is arranged. While the aforementioned analyzer's making the transparency shaft of the 
aforementioned polarizer, and the transparency shaft cross at right angles mostly, or making it parallel 
mostly and arranging it, the aforementioned optical-axis tilt phase plate Since it is characterized by 
making the orientation processing direction on the substrate which the aforementioned optical-axis tilt 
phase plate of the aforementioned liquid crystal cell adjoins, and the direction of a tilt of the lagging axis 
to the normal cross at right angles mostly, or making it parallel mostly and being arranged It can carry 
out without a "bump" arising in a voltage-luminosity property with the direction and viewing angle 
which look at a screen, using a TN type liquid crystal cell, while being able to make the angle of 
visibility large, and the quality display without "a flicker" and reversal of gradation can be obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Generally the thing using the TN (Twisted Nematic) type liquid crystal 
cell as a liquid crystal display is used. Drawing 24 and drawing 25 are the conventional decomposition 
perspective diagrams and cross sections of a liquid crystal display, and this liquid crystal display 
element consists of a TN liquid crystal cell 10, a polarizer 21 arranged at the incidence side of the light 
A to this liquid crystal cell 10, and an analyzer 22 arranged at the outgoing radiation side of the 
aforementioned liquid crystal cell 10. 

[0003] The above-mentioned liquid crystal cell 10 joins the transparent substrates 1 1 and 12 of a couple 
which consist of glass etc. through the frame- like sealant 17 in the periphery section, as shown in 
drawing 25 . It is what enclosed liquid crystal 1 8 with both this substrate 1 1 and the field surrounded by 
the sealant 17 between 12. The transparent electrodes 13 and 14 for impressing electric field to a liquid 
crystal layer, respectively are formed in the field where both the substrates 1 1 and 12 counter mutually, 
and the orientation films 15 and 16 which regulate the direction of orientation of a liquid crystal 
molecule are formed on it. 

[0004] And with these orientation films 15 and 16, about 90 degrees of the orientation regulation 
directions to the liquid crystal molecule by the above-mentioned orientation films 15 and 16 are shifted 
mutually, and where it has a certain pre tilt angle to the film surface, on the other hand, orientation of the 
liquid crystal molecule is carried out to **, and it is carrying out the twist array on about 90-degree twist 
square between both the substrates 1 1 and 12. 

[0005] That is, it sets to drawing 24 , in the direction of liquid crystal molecular orientation on (the 15th 
page of orientation film) the incidence side substrate 1 1 of a liquid crystal cell 10, and 12a, the direction 
of liquid crystal molecular orientation on (the 16th page of orientation film) the outgoing radiation side 
substrate 12 and T show [11a] the twist direction of a liquid crystal molecule, and the liquid crystal 
molecule is carrying out the twist array on about 90-degree twist square in the clockwise direction 
toward the outgoing radiation side substrate 12 from the incidence side substrate 1 1 . In addition, 
generally as the above-mentioned liquid crystal cell 10, that whose value of product deltan-d of 
refractive-index anisotropy deltan of liquid crystal 18 and the liquid crystal thickness d is 350-450nm is 
used. 

[0006] On the other hand, in 21a, the transparency shaft of a polarizer 21 and 22a show the transparency 
shaft of the above-mentioned analyzer 22 in drawing 24 . a polarizer 21 Direction of liquid crystal 
molecular orientation 1 la on the incidence side substrate 1 1 of a liquid crystal cell 10 and the 
transparency shaft 21a are made to cross at right angles mostly, or it is mostly made parallel and is 
arranged, an analyzer 22 Transparency shaft 21a of the aforementioned polarizer 21 and the 
transparency shaft 22a are made to cross at right angles mostly, or it is mostly made parallel and is 
arranged. 

[0007] In addition, the transparency shafts 21a and 22a were made for a polarizer 21 and an analyzer 22 
to intersect perpendicularly mostly mutually like [ a thing a positive display type thing and negative 
display type is shown in the liquid crystal display using a TN liquid crystal cell, and / in a positive 
display type liquid crystal display ] drawing 24 , it has arranged, the transparency shafts 21a and 22a of 
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each other were mostly made parallel for the polarizer 21 and the analyzer 22 in the negative display 
type liquid crystal display, and it arranges. 

[0008] The above-mentioned liquid crystal displays are the electrode 13 of a liquid crystal cell 10, and 
the thing by which a display drive is carried out by impressing voltage among 14 by impressing electric 
field to the inter-electrode liquid crystal layer. When OFF voltage is impressed between an electrode 13 
and 14 (i.e., when the array state of a liquid crystal molecule is in an early twist array state), the linearly 
polarized light which carried out incidence to the liquid crystal cell 10 through the polarizer 21 is **** 
(ed) about 90 degrees, and carries out incidence of the polarization direction to an analyzer 22. 
[0009] Moreover, start a liquid crystal molecule maintaining a twist array state from an early twist array 
state, if ON voltage is impressed between the electrode 13 of a liquid crystal cell 10, and 14, and a **** 
operation in a liquid crystal layer becomes small. If a liquid crystal molecule starts in the erection state 
mostly and arranges, a **** operation in a liquid crystal layer is almost set to 0, and while the linearly 
polarized light which carried out incidence through the polarizer 21 has been in the polarization state, 
incidence will be carried out to an analyzer 22 through a liquid crystal cell. 

[0010] For this reason, in the liquid crystal display of the positive display type which is making the 
transparency shafts 21a and 22a intersect perpendicularly mostly mutually of a polarizer 21 and an 
analyzer 22 Most light which passed along this portion when OFF voltage was impressed between the 
electrode 13 of a liquid crystal cell 10 and 14 penetrates an analyzer 22, and a display will be in the 
Ming state, and if ON voltage which a liquid crystal molecule starts in the erection state mostly, and is 
arranged is impressed Most light which passed along this portion is absorbed with an analyzer 22, and a 
display will be in a dark state. 

[001 1] Moreover, if ON voltage in which a liquid crystal molecule changes orientation into the middle 
state of an early twist array state and an erection array state is impressed, a part of light which passed 
along this portion is absorbed with an analyzer 22, other light will penetrate an analyzer 22 and the 
luminosity of a display will become the middle gradation of the Ming state and a dark state. 
[0012] In addition, the thing using the liquid crystal cell of the segment method which formed in the 
above-mentioned liquid crystal display the common electrode which forms the segment electrode of the 
configuration corresponding to a display pattern in one substrate, and counters the substrate of another 
side with the aforementioned segment electrode, The thing using the liquid crystal cell of the simple 
matrix method which formed two or more scanning electrodes of each other in one substrate in parallel, 
and the aforementioned scanning electrode and the substrate of another side were made to cross at right 
angles, and formed two or more signal electrodes, There is a thing using the liquid crystal cell of the 
active matrix method which carried out array formation of two or more pixel electrodes and its active 
elements (for example, TFT etc.) in the line writing direction and the direction of a train, and formed the 
counterelectrode in one substrate at the substrate of another side. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective diagram of the liquid crystal display by one example of this 
invention. 

[Drawing 2] The cross section of this liquid crystal display. 

[Drawing 3] The perspective diagram showing the lagging axis and phase leading shaft orientation of an 
optical-axis tilt phase plate 

[Drawing 4] Drawing showing the relation between the viewing angle in the liquid crystal display of [an 
example 1] and its direction, and the contrast of a display. 

[Drawing 5] The voltage-luminosity property view when seeing a display from the 135-degree direction 
which shows the result which investigated the relation of the inter-electrode applied voltage to a liquid 
crystal cell and the luminosity of a display in this liquid crystal display about each viewing angle. 
[Drawing 6] The voltage-luminosity property view when seeing a display from the 315-degree direction 
which shows the result which investigated the relation of the inter-electrode applied voltage to a liquid 
crystal cell and the luminosity of a display in this liquid crystal display about each viewing angle. 
[Drawing 7] The voltage-luminosity property view when seeing a display from the 45-degree direction 
which shows the result which investigated the relation of the inter-electrode applied voltage to a liquid 
crystal cell and the luminosity of a display in this liquid crystal display about each viewing angle. 
[Drawing 8] Drawing showing the relation of the lagging-axis tilt angle of an optical-axis tilt phase plate 
and the luminosity of a display in this liquid crystal display. 

[Drawing 9] Drawing showing the relation between the viewing angle in the liquid crystal display of [an 
example 2] and its direction, and the contrast of a display. 

[Drawing 10] The voltage-luminosity property view when seeing a display from the 135-degree 
direction which shows the result which investigated the relation of the inter-electrode applied voltage to 
a liquid crystal cell and the luminosity of a display in this liquid crystal display about each viewing 
angle. 

[Drawing 1 1] The voltage-luminosity property view when seeing a display from the 315-degree 
direction which shows the result which investigated the relation of the inter-electrode applied voltage to 
a liquid crystal cell and the luminosity of a display in this liquid crystal display about each viewing 
angle. 

[Drawing 12] The voltage-luminosity property view when seeing a display from the 45-degree direction 
which shows the result which investigated the relation of the inter-electrode applied voltage to a liquid 
crystal cell and the luminosity of a display in this liquid crystal display about each viewing angle. 
[Drawing 13] Drawing showing the relation of the lagging-axis tilt angle of an optical-axis tilt phase 
plate and the luminosity of a display in this liquid crystal display. 

[Drawing 14] Drawing showing the relation between the viewing angle in the liquid crystal display of 
[an example 3] and its direction, and the contrast of a display. 

[Drawing 15] The voltage- luminosity property view when seeing a display from the 135-degree 
direction which shows the result which investigated the relation of the inter-electrode applied voltage to 
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a liquid crystal cell and the luminosity of a display in this liquid crystal display about each viewing 
angle. 

[Drawing 16] The voltage-luminosity property view when seeing a display from the 315-degree 
direction which shows the result which investigated the relation of the inter-electrode applied voltage to 
a liquid crystal cell and the luminosity of a display in this liquid crystal display about each viewing 
angle. 

[Drawing 17] The voltage-luminosity property view when seeing a display from the 45-degree direction 
which shows the result which investigated the relation of the inter-electrode applied voltage to a liquid 
crystal cell and the luminosity of a display in this liquid crystal display about each viewing angle. 
[Drawing 18] Drawing showing the relation of the lagging- axis tilt angle of an optical-axis tilt phase 
plate and the luminosity of a display in this liquid crystal display. 

[Drawing 19] Drawing showing the relation between the viewing angle in the liquid crystal display of 
[an example 4] and its direction, and the contrast of a display. 

[Drawing 20] The voltage-luminosity property view when seeing a display from the 135-degree 
direction which shows the result which investigated the relation of the inter-electrode applied voltage to 
a liquid crystal cell and the luminosity of a display in this liquid crystal display about each viewing 
angle. 

[Drawing 2 1 ] The voltage-luminosity property view when seeing a display from the 315-degree 
direction which shows the result which investigated the relation of the inter-electrode applied voltage to 
a liquid crystal cell and the luminosity of a display in this liquid crystal display about each viewing 
angle. 

[Drawing 22] The voltage-luminosity property view when seeing a display from the 45-degree direction 
which shows the result which investigated the relation of the inter-electrode applied voltage to a liquid 
crystal cell and the luminosity of a display in this liquid crystal display about each viewing angle. 
[Drawing 23] Drawing showing the relation of the lagging-axis tilt angle of an optical-axis tilt phase 
plate and the luminosity of a display in this liquid crystal display. 

[Drawing 24] The decomposition perspective diagram of the conventional liquid crystal display. 
[Drawing 25] The cross section of the conventional liquid crystal display. 

[Drawing 26] Drawing showing the relation between the viewing angle in the conventional liquid crystal 
display and its direction, and the contrast of a display. 

[Drawing 271 The voltage- luminosity property view when seeing a display from the 135-degree 
direction which shows the result which investigated the relation between the inter-electrode applied 
voltage to the liquid crystal cell of the conventional liquid crystal display, and the luminosity of a 
display about each viewing angle. 

[Drawing 28] The voltage-luminosity property view when seeing a display from the 315-degree 
direction which shows the result which investigated the relation between the inter-electrode applied 
voltage to the liquid crystal cell of the conventional liquid crystal display, and the luminosity of a 
display about each viewing angle. 

[Drawing 291 The voltage-luminosity property view when seeing a display from the 45-degree direction 
which shows the result which investigated the relation between the inter-electrode applied voltage to the 
liquid crystal cell of the conventional liquid crystal display, and the luminosity of a display about each 
viewing angle. 
[Description of Notations] 

30 - TN liquid crystal cell 

3 1 — Incidence side substrate 

32 — Outgoing radiation side substrate 

33 34 — Transparent electrode 
35 36 - Orientation film 

38 — Liquid crystal 

3 1 a — The orientation processing direction on the incidence side substrate of a liquid crystal cell 
32a — The orientation processing direction on the outgoing radiation side substrate of a liquid crystal 
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cell 

T — The liquid crystal molecule twist direction of a liquid crystal cell 

41 — Polarizer 

41a — Transparency shaft 

42 — Analyzer 

42a — Transparency shaft 

43 44 — Optical-axis tilt phase plate 
43 a, 44a — Lagging axis 



[Translation done.] 
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DRAWINGS 
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[Drawing 7] 
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[Drawing 21] 
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[Drawing 25] 
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[Drawing-291 
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